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INTRODUCTION 
Agriculture Is the most Important ocrupj^ tion and 
the mainstay of the population of India which d^tes back 
to the time of Indus valley civilization. About 7 5 percent 
of the Indian population lives in big and small villages 
scattered all over the country and carries out agricultural 
and allied activities. 
The importance of agriculture has been further 
identified by the fact that the population growth of 
the country is increasing very fast exerting a great 
pressure on land which affects man-land ratio. This 
crowd on agricultural land adversely affect the ecology 
of the area. Thus the land should be used with great care 
and thought, and agriculture has to be evolved, taking 
into consideration all the environmental and socio-
economic factors. 
Agricultural transformation implies the rational 
use of land resource through applying a higher degree 
of modern inputs. The agricultural transformation and 
its development should be such that it should provide 
not only the balanced and adequate diet to the entire 
population, but also the raw materials to the agro-
based industries. 
i(l 
The area under review is that of lower Ganya-
Yg^ muna doab which is a very clearly geographical defined 
region lies between 25* 16'N and 27" 00'N latitudes and 
79* 30* and 81° 55'E longitudes. In the north it is 
bounded by river Ganga and in south by river yamuna. ^ t 
is a flat alluvial plain having very gentle slope 
towards southeast. The flat plain with rich soil led to the 
even distribution of settlement throughout the region. 
Agriculture in India has undergone a considerable 
transformation during the last two decades. This change 
is discernible in its both qualitative and quantitative 
aspects. Qualitatively it shows an increased trend from 
subsistence towards commercial farming and from diversi-
fication towards specialisation, Qxiantitatively there is 
observed a.high increase in crop output bringing the 
country to the seJf sufficiency in food production. 
However, the most significant change in Indian agriculture 
is a change of technology. It shows a shift away from 
traditional and inflexible technology towards modern and 
high-energy technology. This shift in technology in 
association with the shift in institutional set up 
hive made possible to initiate Green Revolution in the 
country. 
The effect of green revolution though felt 
throughout the country, is more discernible in some 
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areas while in nost ports it is negligible. Geographically 
speaking, the green revolution is actually materialized 
in the north~western part of the country comprising the 
states of Punjab, Haryana and western l/ttar Pradesh, 
However, process of diffusion of new technology and 
institutional components is in progress although with 
a varying degree of agricultural transformation through 
out the country. The most tangible expression of spatial 
variation is observed in the case of agricultural pro-
ductivity. This state of situation is of considerable interest 
for geographical investigations. 
The present work is an examination based an 
conceptual and methodological analysis to under stand the 
agricultural productivity and its technological and 
institutional correlates. 
In the present work the auther has made an attempt 
to study the problems related with the role of modern 
technology in agricultural transformation. A tehsilwise 
data of various modern agricultural inputs and the 
yield of major crops of the study region have been worked 
out for the year 1982-83. The data has been collected 
from the office of the Directorate of Agricultural 
Statistics, Uttar ^radesh, Lucknow. Kendall's simple technique 
of ranking coefficient has been used to determine 
t / ( \ 
the input and output efficiency. These ranking 
coefficients of input and output have been corelated 
and it is found th^t all the tehsils of the region 
are not uniformaly transformed. 
The whole work is divided into five chapters. 
First chapter deals with the general physical characteristics 
of the region. In this chapter geological formation of 
the doab, climatic conditions soils and drainage system 
hgve been studied. The climate of the doab is characterised 
by a rhythm of seasons which is produced by the southwest 
and north east mansoons. The dry season lasts from 
November to the middle of June and can be further divided 
into two seasons: cold weather season and hot weather 
season. The cold weather season extends from November to 
Februarv while the hot weather season last from i'-terch 
to middle of June, The wet season extends from the middle 
of June to the middle of October. These seasons and the 
related temperature and rainfall conditions have been 
investigated. 
Rainfall as an element of climate is most important 
from the agricultural point of view. The distribution of 
rainfall in the lower doab has also been studied. 
fiti 
The analysis of s o i l s of the region reveals tha t 
thexe are two soi l types - the new alluvium or khadar 
and old ailuvivim or Bhangar, The Bhangar, which covers 
a large area of the region varies in accordance with the 
topography and drainage, 
Second chapter dea ls with the conceptual framworic. 
In th i s chapter, the three dimensions of agr icu l tura l 
development, i . e . , p roduct iv i ty , d ive r s i f i ca t ion and 
commercialisation of crops have been studied in re la t ion 
to i t s ecosystem. 
Third chapter deals with the study technological 
and I n s t i t u t i o n a l factors influencing over agr icul tura l 
transformation, A profound change in some regions of 
Indian Agriculture has been marked by 1960, I t was in 
fact had been brought out by the H. Y, V. technology wnich 
was adopted by farmers with the introduction of new 
agr icu l tu ra l s t ra tegy. With the spurt of t h i s new tech-
nology, Indian Agriculture experienced a quick-yielding' 
change in the f ie ld of food production leading to the 
So-called green revolution*. AS a r e s u l t , a new dimension 
of hope associated with the challenges was opened up due to 
the adoption of new farm technology, modern and p r a c t i c e s . 
1^ 
The new agricultural strategy, with emphasis 
on the use of tractors, threshers, chemical fertilizers, 
irrigation and H,Y.V seeds etc,have a built-in bias towards 
the promotion of inequalities and poverty galore. This 
bias gets built into new agricultural strategy because of 
the very agrarian structure of production relations in 
which it is adopted. The agrarian structure of production 
relations existing in rural India makes the use of new 
farm technology more favourable and benificial to those 
farmers who own and operate a large size of holding than 
to the farmers owning and operating a small or marginal 
size of holding because of the following : 
a) they have greater control over the supply of scarce 
agricultural resources; 
b) they have greater access to credit with their greater 
•credit-worthiness; and 
c) they possess greater 'technical dynamism. 
The small and marginal farmers having insignificant 
degree of control over the supply of agricultural resources 
and 'credit worthiness* find difficulty in competing 
with I'^ rje farmers. As a result, the process of converting 
some of them as landless agricultural labour operates 
/ 
leading t o increase in the number of ag r i cu l tu ra l 
labourers . Thus the adoption of new technology in the 
present agrar ian s t ruc ture , has created more weaker 
sect ion than what ant ic ipated in view of a t t a in ing the 
goal of growth with jus t i ce in ag r i cu l tu re . To minimise 
the inequal i ty in rura l society of India in .general and 
in the study region in p a r t i c u l a r , more emphasis should 
be given on minor i r r i g a t i o n f a c i l i t i e s , small farm 
machineries and organic manures so t ha t small and 
marginal farmers could be bet i i f i ted. 
The modern ag r i cu l tu ra l research designed t o 
produce and continuously improve an economically viable 
and ecologica l ly adaptable technology represents a 
c r i t i c a l missing l ink in the ag r i cu l tu ra l development 
process in India. The agricultxaral research should be 
highly location spec i f i c . In order t o produce viable 
r e s u l t s i t must be conducted in an environment in which 
both ecological and socio-economic condit ions approximate 
those where the innovation wi l l be employed. 
In ag r i cu l tu ra l transforrnaticn, i r r i g a t i o n plays 
a v i t a l r o l e . The nation has become aware of t h i s acute 
problem and crores of rupees are being spent on i r r i g a t i o n 
projects for the l a s t 35 years .of planned development. 
x^  
However the problem i s yet t o be solved. Kdnor i r r i ga t ion 
should be given pf-riority keeping in view the nep'ds of 
small and marginal farmers. 
Second par t of t h i s chapter deals with the 
i n s t i t u t i o r a l changes in which land reform i s the most 
important. The idea o t l^nd reform a r i s e out of the 
p o l i t i c a l ideologies and effect people and production. 
Land reform in the t r a d i t i o n a l sense of the term, means 
the r ed i s t r i bu t ion of land ownership for the beni f i t 
of small farmers and landless ag r i cu l tu ra l labourers . 
In i t s wider sense i t encompasses agr icu l tu ra l economic 
i n s t i t u t i o n s generally, including agr icu l tu ra l land 
ownership and tenancy, land rent , taxat ion of ag r i cu l tu ra l 
land and rura l c r ed i t f a c i l i t i e s . 
Chapter fourth deals with the review of work done 
so far. In t h i s chapter comprehensive account of workdone 
so far h *ve been studied. And l a s t l y i s the chafjter f i f th 
v/hicn de.jls with the methodology of the work, ^^ere few 
s t a t i s t i c a l techniques have been syggested for the proposed 
research work. Out of several techniques, Kend<ill*s 
simple technique of ranking coeff ic ient hpve br^ en used 
t o determine the input and output eff iciency so tha t the 
lower tfie coeff ic ient the higher the eff ic iency. These 
ranking coeff ic ient of input and output have been corelated 
and i t i s found tha t a l l the t e h s i l s of the rej ion are 
not uniformaly transformed. 
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CHAPTER - I 
GENERAL GEOGRAPHICAL CHARACTERISTICS OP LOWER GANGA^  YAMUNA WAB 
S t r u c t u r e and R e l i e f 
The r e g i o n which s t r e t c h from n o r t h w e s t t o 
s o u t n e a s t occupy m o s t l y t h e l o w e r p o r t i o n of t l i e Ganga-
Yamuna Doab, The r e g i o n i s s l o p i n g down t o w a r d s s o u t h e a s t . 
In t h e n o r t h w e s t p o r i t i o n t n e r e g i o n i s b r o a d e r and i t i s 
t a p e r i n g down t o w a r d s s o u t h e a s t . The a r e a of t h e r e g i o n 
f l u c t u a t e s from yea r t o y e a r due t o t h e c h a n g i n g c o u r s e 
of t h e r i v e r s Ganga and Yamuna/ but t h e l o s s a t one p l a c e 
i s , more o r l e s s , compensa ted by t h e g a i n a t t h e o t h e r . 
The p l a i n come i n t o e x i s t e n c e d u r i n g t h e r e c e n t g e o l o g i c a l 
p e r i o d . I t i s made of a l l u v i a l d e p o s i t s b r o u g h t down by 
t h e r i v e r s from t h e Himalayan i n t h e n o r t h and from Vindhyans 
i n t h e s o u t h . 
The re a r e d i f f e r e n c e s i n t h e open ion r e g a r d i n g t h e 
e v o l u t i o n o f t h i s r e g i o n . Accord ing t o B u r r a r d , t h e o r i g i n 
of t h i s d e p r e s s i o n i s s i m i l a r t o t h a t o f t h e g r e a t v a l l e y 
f A f r i c a . Bu r r a rd gave t h e same age t o t h i s r e g i o n a l s o . 
Acco rd ing t o him t h e p l a i n o c c u p i e d a deep r i f t v a l l e y 
bounded by p a r a l l e l f a u l t s on i t s two s i d e s w i t h a maximum 
downthrow of 32 k i l o m e t r e s and t h e v a l l e y was s u b s e q u e n t l y 
o 
1, B u r r a r d , S. S, On t h e o r i g i n of t h e Himalayan Mountain 
Memories o f t h e G e o l o g i c a l -Survey of I n d i a 
P r o f e s s i o n a l p a p e r No. 12, ( C a l c u t t a , I 9 T 2 ) . 
2 
f i l l e d up by d e t r i t a l depos i t s . This hypothesis has few 
geological fac ts in i t s support and does not confirm with 
2 geological observat ions. But according to Edward Suess, an 
eminent Austrian Geologist, the pla in was a*fore- .de^ ' be t -
been the Himalayas in the north and peninsular India in the 
sourth . The r ive r s from the Himalayas brought tremendous amounts 
of d e t r i t u s , and f i l l ed up the depression. The process led 
3 
to the formation of t h i s p l a i n . 
The th i rd and more recent view on the or igin of t h i s 
region i s a 'Sag* in the c rus t formed between the north ward 
d r i f t i n g Indian continent in the south and the comparatively 
softer sediment-accumulation in the sea of Tythes as well 
as in the surrounding basins in the nor th . As the sediments 
in the sea of Tythes were being crumbled and l i f t e d in t o 
a mountain system, the r i v e r s were f i l l i n g t h i s 'Sag* and 
4 f ina l ly the p la in come in to existance, 
Upto t h i s stage i t can be well concluded tha t the 
depression begain to form in the upper Eocene and a t t a i n d i t s 
greates t development during th i rd i^pheaval in the Middle 
2, Wadia, D,N. & Auden, J , B., Geology and Structure of Northern 
India, Memories of Geological Purvey of India, 
Vol.73, (Delhi, 1939), P, 134. 
3, Krishna, M, S, Geology of India and Burma (Madrass, 1960), 
P. 573. 
4, Krishna, M.S,, C^.cit , P. 511. 
3 
Miocene, Since then i t has been gradually f i l l ed ip by 
the sediments to form the leve l p la in sloping gently 
5 towards the sea. 
There are di f ferent openions as far as the thick-
ness of the alluvium i s concerned. The deepest bearing 
tha t was carr ied on in Ut tar Pradesh i s a t Lucknow, Although 
the boring i s 407 meters deep, the rock bottom has not 
yet been touched. The Geodetic data obtained by the survey 
of India in Bihar estimates the thickness of the deposi ts 
in the basin as 1800 meters. In Aeromagnetic survey of 
the de l t a of the r ive r Ganga in Bengal ind ica tes tha t the 
basement rock l i e at a depth of about 5,181 meters to 6,096 
7 
meters. On the basis of the geodetic data, oldham believes 
tha t the Gangetic trough reaches a depth of 457 to 6,096 
meters towards i t s northern edge and tha t i t s f loor has a 
f a i r l y regular upward slope towards the southern edge. By 
using the gravi ty r e su l t s of d i f ferent s t a t i o n s in the 
p l a in , E.A. Glennic ca lcu la t e s the depth of the alluvium 
as 1,981 meters. Although t h i s figure confirms with geodetic 
Q 
data , i t does not confirm with geological f ac t s , H,M, Cowle, 
5. Krishna, M.S., Geology of India and Burma (Medrass 1960), 
P. 573. 
6. Oldham, R. D,, L'he Deep Boring at Lucknow, Records of the 
Geological survey of India, Vol, XXIII, P. 263. 
7. Krishna, M.S., Qj. C i t . , P. 574. 
8. wadia, D.N,., & Auden, J , B,, pp. C i t . , P, 135. 
4 
using the same data* adopted even higher f igures . 
In the d i s t r i c t s of Kanpur, Fatehpur and Allahabad, 
the a l luv ia l deposi ts cons i s t s mainly of clay, s i l t and 
sand with some time gravel beds. Geologically the region 
may be divided in to two broad d iv i s ions , i . e . , the older 
alluvium cal led bhanqay and the never alluvium known as 
Khadar, As far as the age i s concern these deposi ts cor res-
pond with two main d iv i s ions of Quairtemary Era: the P le i -
stocene and Recent, They have been dis t inguished on the 
basis t ha t the land occuring at higher l e v e l s and which i s 
not innundated by r ive r s during ra ins , has been called 
bhangar whereas the land s t re tch ing along the r ive r basin 
and i s , occasionally, flooded during the mansoon season 
has been named Khadar. 
The bhanger land i s generally a leveled pla in above 
the flood level of the main r ivers and i t s t r i b u t a r i e s . I t 
i s dark in colour and i s , generally r ich in concretion and 
nodule of impure calcium carbonate l oca l l y known as Kankar. 
Kankar var ies in shape and s i z e . In s i z e they range from 
small grains to lumps of f a i r l y big size» Generally the leve l 
of bhangar i s 8 to 17 meters above the lowest level of 
the r i v e r Ganga. 
The Kankar nodules are formed due t o the segregation 
of the ca lcar ious material of the a l luv ia l deposi ts into 
lumps nodules, somewhat l i k e the formation of f l i n t in the 
5 
9 lime stone. The Kankars are used for the construction 
of the metalled roads. Medlicott suggests tha t the Kankar 
nodules and the calcareous beds have been deposited from 
the water containing so lu t ion of carbonate of lime derived 
from the o lder rocks of various kind or e l se from fragments 
of limestone contained in the alluvium. 
Bhangar land has some alkal ine and sa l ine patches 
which have formed due to the very gentle s lpe of the land 
and faxilty composition of the alluvium. The average slope 
in the bhangar land i s one meter in five kilometer (1:5000) 
which r e s u l t s in very sluggish movement of ground water as 
well as a slow movement of surface water. During the ra iny 
season, the water, perco la t ing downwards, d issolve the soluble 
s a l t s accumulated in the sub-soi l by percolat ion.The s a l t s 
are brought back to the surface by cap i l l a ry action during the 
summer month, forrning patches of white eff lorescence. Alkaline 
formation may be expressed by the fact tha t the dominant 
const i tuent of the old alluvium i s clay and sodium clay 
wnich react ing with Kankar nodules i s turned into calcium 
10 ciay and l i b e r a t e s sodium carbonate. 
The Khadar land i s l imited to flood p la in of the r i v e r 
and i s l i a b l e to innundation during floods, Khadar land 
9. Wadia, D.N., Geology of India (London, 1961) P. 394 
10. Auden, J. B,, & Roy, P. C,, Report on the sodium sa l t in 
Reh in the U.P., Records of the Geological 
survey of India. Professional Paper No. 1. , 
(Calcutta, 1942), P. 3. 
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o c c u p i e s l o w e r l e v e l . The l o w e r l e v e l of Khada r I s i n 
confo inn i ty w i t h t h e g e n e r a l p r i n c i p l e t h a t t h e r i v e r becomes 
o l d e r i n t i m e , i t s d e p o s i t s become p r o g r e s s i v e l y j o u n g e r 
and i f t h e bed of t h e r i v e r i s o o n t i n u b u s l y s i n k i n g lower , 
t h e l a t e r d e p o s i t s occupy a lower p o s i t i o n a l o n g i t s b a s i n . 
Khada r l a n d i s l i g h t i n c o l o u r and p o o r i n c a l c a r e o u s 
m a t t e r and c o r r e s p o n d i n age w i t h u p p e r P l e i s t o c e n e and 
R e c e n t , I t i s g e n e r a l l y composed of s a n d s , g r a v e l and p e a t , 
DRAINAGE 
The d r a i n a g e of t h e l o w e r Ganga-Yamuna doab r e g i o n 
d i s c h a r g e s i t s e l f i n t o t h e r i v e r Ganga, The c o u r s e s of t h e 
r i v e r s and t h e i r t r i b u t a r i e s g e n e r a l l y f a l l o w s t h e s l o p e 
o f t h e a r e a , A number of p e r e m i a l and s e a s o n a l r i v e r s f low 
i n t h i s a r e a from n o r t h w e s t t o s o u t h e a s t . The main r i v e r s 
o f t h i s r e g i o n a r e Ganga^ Yamuna, Rind, S a s u r K h a d e r i , Barauna , 
Non, Pandu, and K i l n a h i , Only Ganga and Yamuna r i v e r s a r e 
snow fed and a r e f lowing t h r o u g h o u t t h e y e a r . The r e s t 
o f t h e r i v e r s a r e sma l l and a r e s e a s o n a l in c h a r a c t e r . 
These s e a s o n a l r i v e r s have t h e i r o r i g i n from l a k e s and 
t a l s . The f low of t h e s e s e a s o n a l r i v e r s v a r i e s from summer 
t o r a i n y s e a s o n . In summer t h e s e r i v e r s a r e a lmos t d r y and i n 
t h e r a i n y season t h e s e r i v e r s has v e r y g r e a t d i s c h a r g e of 
w a t e r . 
LOWER GANGA YAMUNA 
DOAB DRAINAGE 
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RIVER GANGA " 
The region under s tudy form t h e d r a i n a g e basin 
of r i ve r Ganga which recieves nost of the o ther r ive r s 
of t h i s region as i t s t r i b u t a r i e s . This r i v e r form the 
northern boundary throughout the whole length of the region. 
At the border of Kanpur and Fatehpur in the west, i t i s 
joined by the r ive r Pandu from south which i s i t s only 
affluent of some importance. For about 38 kilometers i t forms 
the northwestern boundary of the Allahabad d i s t r i c t a f te r 
which i t enters the d i s t r i c t seperatlng t e h s i l soraon and 
Phulpur from chail af ter which i t jo ins the r i v e r Yamuna 
at the eastern most l imi t of the Ganga-Yamuna doab region. 
The course of the r ive r Ganga i s a succession of large 
bends end loops throughout i t s course. Before meeting with 
r i v e r Yamuna, i t takes a bold sweep to the nor theast , then 
i t bends sharply towards south and jo ins with the r ive r 
Yamuna near the Fori: of Allahabad, 
In the north eastern reglo?) the physica l character 
of the area i s great ly determined by the r i v e r Ganga which 
flows throughout a well defined broad bed, Upto the western 
half of Fatehpur, the ground slopes towards the r ive r where-
as in the r e s t of the region, before i t s confluence i t 
slopes tovyards the cent re . I t s water-shed in Fatehpur 
c losely follows the Fatehpur branch of the lower Ganga 
canal upto J a l a l a af ter which i t var ies in breath from 
9 
3 t o 8 k i l o m e t e r s . Due t o t h e f l u v i a l a c t i o n of t h e r i v e r , 
i t i s C o n s t a n t l y s h i f t i n g i t s channe l and i t seldom r e t a i n s 
t h e Same c o u r s e for two y e a r s . In some p l a c e s t h e r i v e r 
f l o w s c l o s e l y t o t h e h igh b a n k s and more o f t e n t h e r e i s 
a broad e x p a n s e of a l l u v i u m which i s s u b j e c t e d t o c o n s t a n t 
c h a n g e s . The r i v e r f l u c t u a t e s from y e a r t o y e a r bu t t h e l o s e 
o f l and a t one p l a c e i s compensa ted by t h e g a i n of l and a t 
o t h e r p l a c e . Dur ing t h e r a i n y season t h e Ganga i s m a g n i f i c -
i e n t body of w a t e r of immense d e p t h w i t h an a v e r a g e b r e a d t h 
o f about 3 t o 5 k i l o m e t e r s . In w i n t e r s and summers, t h e r i v e r 
s h r i n k s t o a c o m p a r a t i v e l y s m a l l e r d i m e n s i o n and o f t e n b r e a k , 
up i n t o two o r more c h a n n e l s . 
RIVER YAMUNA 
The r i v e r Yamuna forros t h e e n t i r e b o u n d a r y of t h e 
Sou the rn l i m i t of t h e l o w e r Ganga~'ifemuna doab r e g i o n . The 
r i v e r has a v e r y t o r t u o u s c o u r s e w i th i t s bed, on an a v e r a g e , 
15 m e t e r s d e e p e r t h a n t h a t o f Ganga. I t h a s a g r a d i e n t of abou t 
1:1300. The a v e r a g e wid th i s abou t 2 . 5 k i l o m e t e r s d u r i n g 
t h e f lood and i n d r y season i t i s o n l y abou t one k i l o m e t e r 
w i d e . 
In i t s e a r l i e r c o u r s e , b e f o r e t h e c o n f l u e n c e of t h e 
r i v e r Rind, i t f lows from wes t t o e a s t . A f t e r t h e c o n f l u e n c e 
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o f t h e r i v e r Rind t h e c o u r s e of t h e Yamuna r i v e r i s v e r y 
c i r c u i t o u s b e n d i n g a t many p l a c e s a t r i g h t a n g l e s and 
somet imes f l o w i n g i n an e n t i r e l y o p p o s i t d i r e c t i o n t o i t s 
no rma l c o u r s e , I n s p i t e of i t s c i r c u i t o u s c o u r s e , i t d o e s 
n o t change i t s c o u r s e a l t o g e t h e r b u t i t f l u c t u a t e s from 
y e a r t o y e a r . Th i s change i s a l m o s t n e g l i g i b l e . 
The r i v e r "i&muna h a s a n a r r o w e r v a l l e y , more c o n s t a n t 
c h a n n e l s , and s t e e p e r b a n k s t h a n r i v e r Ganga, The c l i f f s 
r i s e a t p l a c e s t o g r e a t h e i g h t s , f o r example , j u s t a t t h e 
p o i n t where t h e r i v e r Yamuna t o u c h e s t h e A l l a h a b a d d i s t r i c t , 
t h e f a l l from u p l a n d t o t h e r i v e r bed i s n o t l e s s t h a n 3 3 , 5 
m e t e r s . E l s e w h e r e i t i s be tween 10 t o 15 m e t e r s . The bank of 
t h e r i v e r i s g e n e r a l l y v e r y s t e e p f o r g r e a t e r p a r t o f i t s 
c o u r s e and a r e s c o u r e d w i t h r a v i n e s . 
The s o u t h w e s t e r n p a r t of t h e F a t e h p u r d i s t r i c t i s 
t r a v e r s e d by r i v e r s Rind and Non, b e s i d e t h e r i v e r Yamuna. 
Near t h e banks of t h e s e r i v e r s t h e r e a r e e x t e n s i v e r a v i n e s . 
F u r t h e r e a s t w a r d where Yamuna i s supposed t o h i v e r ecaoded 
s o u t h g i v i n g way t o g r e a t a c c u m u l a t i o n of s i l t and making 
t h e a r e a h i g h l y p r o d u c t i v e and p r o d u c e s c r o p s l i k e wheat and 
r i c e w i t h o u t i r r i g a t i o n , 
THE SASUR KHADERI 
This r i v e r r i s e s on t h e s o u t h e r n s l o p e of t h e Ganga 
w a t e r s h e d n e a r h u h i u d d i n p u r which i s n e a r l y 20 k i l o m e t e r 
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northeast of Fatehpur. More or l ess I t flows from northwest 
to southeast and joins the r i v e r Yamuna. 
In i t s upper course, the r ive r Sasur Khaderi i s 
no more than a chain of swamps , Later on, i t issues as an 
overflow of Ghuri Jh i l where the course i s very i l ldef ined 
because much of the ra in water i s absorbed by lakes , Cnly 
in unusually wet years, the water passes down the r ive r with 
the r e su l t t h a t only a f te r Kulharia v i l l age the r i v e r assumes 
a de f in i t e bed even i f i t i s only between 5 t o 10 meters 
wide. Near Allahabad border, i t s bed i s considerably broad 
but in i t s upper course the shallow channels looks t o have 
been f i l l e d up with s i l t and therefore, constant ly increasing 
proportion of water from the neighbourhood of 3.aunt which i s 
t ransferred to a t r i bu ta ry of BaraunQ r ive r when i t enters 
Sirathu t e h s i l , i t has a well defined bed with a tortuous 
southeaster ly course in the mid lower doab. Except in the 
Southeast, the r iver in the r e s t of Sirathu t e h s i l flows on 
l eve l with the surrounding land with barren s t r e t ches . The 
banks are covered with 'dhak' Jungles but lower down where 
i t forms the boudary of Manjhanpur t e h s i l , the channel 
becomes deeper and the banks are broken by ravines which 
make the land agr i cu l tu ra l ly unproductive. Jus t before the sasur^-
Khaderi enters the chai l t e h s i , i t i s joined by Chhoti 
Kilnahi r i ve r from the south beyond which the broken bank 
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of s a s u r k h a d e r i r i v e r become f r i n g e d w i t h i n n u m e r a b l e 
d r a i n a g e c h e n n e l s and r a v i n e s which become d e e p e r and more 
e x t e n s i v e a s t h e s t r e a m a p p r o a c h e s i t s o u t f a l l . Th i s r i v e r 
h a s s u f f i c i e n t w a t e r d u r i n g mansoon mon ths . In t h e months 
o f w i n t e r i t i s a lmos t d r y b u t t h e bed i s a l w a y s m o i s t and 
i n many p l a c e s f u l l of d a n g e r o u s quick s a n d s s p e c i a l l y a t i t s 
c o n f l u e n c e w i t h Yammuna r i v e r . 
THE KILNAHI 
The s o u r c e of r i v e r K i l n a h i i s i n Shah Alam l a k e 
which i s s i t u a t e d n e a r 8 K i l o m e t e r s s o u r t h wes t o f Manjhanpur 
t e h s i l . In i t s u p p e r c o u r s e i t f lows s o u t h e a s t bu t n e a r Bajl^a 
Khurrampur , i t i s c r o s s e d by Dhata d i s t r i b u t a r y where i t t u r n s 
s o u t h and e n t e r s t h e s o u t h w e s t c o m e r of c h a l l t e h s i l . ffere 
t h e bed become d e e p e r and t h e banks a r e s c o u r e d by numerous 
r a v i n e s . Be fo re m e e t i n g Yamuna, i t met w i t h few s m a l l e r 
r i v e r s from t h e w e s t . The r i v e r i s p e r e n n i a l e x c e p t f o r a 
few k i l o m e t e r s i n i t s u p p e r c o u r s e , 
THE BARAUNA 
The r i v e r Baraiona h a s i t s o r i g i n i n t h e s o u t h e r n s l o p s 
o f t h e Ganga w a t e r s h e d i n Mahasha and o t h e r j h i l s , a few 
k i l o m e t e r s n o r t h e a s t of faindkl. I t i s l o c a l l y known as Maha-
N a d i , f i l a n d a Nad i , Ba r i Nadi e t c . a t d i f f e r e n t p l a c e s . T h i s 
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r i v e r i s t h e c o n t i n u a t i o n of shallow swamps in i t s upper 
cour se . I t i s because the s l o p e of t h e a rea i s very low and 
i t i s d i f f i c u l t for t he r i v e r t o flow. This r e s u l t s in t h e 
formation of swamps. This swampy area i s devoted t o paddy 
c u l t i v a t i o n . The t o t a l l e n g t h of t h e r i v e r i s about 110 
k i l o m e t e r s . The r i v e r in t h e nor the rn and c e n t r a l p a r t s i s 
no more than a chain of swamps and l a k e s . As t h e r i v e r 
p roceeds f u r t h e r , t h e bed deepens producing r a v i n e s which 
c u t t h e i r way through before f a l l i n g in Yamuna, This r i v e r 
i s of no g r e a t s i g n i f i c a n c e but i t c o n t r o l s t h e g r e a t e r 
p o r t i o n of t h e d ra inage system of t h e mid lower Ganga ^amuna 
doab.-
THE RIND 
This r i v e r i s a t r i b u t a r y of r i v e r Yamuna, I t r i s e s 
near Al iga rh , After flowing through t h e d i s t r i c t s of Etah, 
Mainpuri , Farrukhabad, Etawah, i t e n t e r s Kanpur, This r i v e r 
has p e r e n n i a l c h a r a c t e r . The volume of t h e water in the r i v e r 
i n c r e a s e s due t o some canal e scapes . The region which i s on 
t h e west of t h i s r i v e r i s i n a c c e s s i b l e du r ing r a i n s . The 
r i v e r has a very i r r e g u l a r course but i t flows in sou theas t 
d i r e c t i o n , ^t has c o n s i d e r a b l e width . I t flows southwards before 
i t j o i n s r i v e r Yamuna a t Fa tehpur , There a r e severa l water 
c o u r s e s which cut t h e i r way through hard ca l ca reous so i l 
be fo re t h e r i v e r j o i n s Yamuna, I t r e s u l t s in a network of 
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deep r a v i n e s cove red w i t h s c r u b s and e x c e p t f o r t h e bed 
of t h e r i v e r i t s e l f and l a r g e r r a v i n e s , t h e r e a r e v e r y l i t t l e 
c u l t i v a t e d t r a c t s , 
THE MON 
The r i v e r Non r i s e s i n Kanpur d i s t r i c t . I t e n t e r s i n 
F a t e h p u r d i s t r i c t i n t h e e x t r e a m s o u t h w e s t of Khajua t e h s i l . 
Th i s r i v e r f lows o v e r a v e r y s m a l l a r e a , b u t i t f low i n a 
t o r t u o u s c o u r s e t o w a r d s s o u t h e a s t . A f t e r f l o w i n g f a r abou t 
o n l y 15 k i l o m e t e r s i n ^ ' a t e h p u r d i s t r i c t i t j o i n s r i v e r Yamuna 
i n t h e South o f Chandpur . I t h a s a deep and we l l d e f i n e d bed b u t 
on e i t h e r s i d e s , l i k e o t h e r r i v e r s , i t f lows t h r o u g h r a v i n e s . 
I t c o n t a i n e d w a t e r a l l t h e y e a r round , 
THE PANDU 
T h i s r i v e r a l s o r i s e s i n t h e d i s t r i c t of Kanpur , •J^ t 
e n t e r s i n F a t e h p u r i n t h e n o r t h w e s t a t P ^ r a s d e p u r . , When i t 
e n t e r s i n F a t e h p u r , i t h a s a s o u t h e r l y o o u r s e b u t j u s t a f t e r 
5 k i l o m e t e r s , i t f l ows n o r t h e a s t and making a bounda ry be tween 
F a t e h p u r and Kanpur f o r a few k i l o m e t e r s , t h e n i t f lows e a s t w a r d s 
and j o i n s t h e r i v e r Ganga n e a r S h e o r a j p u r , R i v e r Pandu i s t h e 
o n l y t r i b u t a r y of Ganga r i v e r o f some i m p o r t a n c e i n t h i s r e g i o n . 
I t f lows i n a v e r y p e c u l i a r c o u r s e p i e r c i n g t h r o u g h t h e h i g h 
r i d g e b e f o r e i t j o i n s w i t h t h e r i v e r Ganga, 
CLIMATE 15 
The region of ,lower Ganga-Yamuna Doab, which i s 
under study i s si tuated between 25° 16'N to 21° 00'N 
l a t . Sc between 79° 30'E to 81° 55'E long i tu t e l i e s in the 
subL-tropical mansoon type of cl imatic b e l t . This type 
of climate has a seasonal change due to the occurence of 
southwest and noirtheast mansoon. The word mansoon has 
been or ig ina ted from an arable world 'mausio' which means 
season. This word implies for the seasonal change of the 
a i r current which i s reversed from winter to summer. 
The d i rec t ion of the wind i s reversed twice in a year with 
a d i rec t ion from northwest t o southeast in the Northeast 
mansoon -season and from southeast to north east in the 
southwest mansoon season. 
The southwest mansoon season extend from Mid June 
t o the end of October has a humid wind of oceanic or igin 
with i t s main cha rac te r i s t i c s as cloudy weather, heavy 
r a i n f a l l and high r e l a t i v e humidity. The r e s t of the year 
has, general ly dry wind of continental o r ig in , marked by 
extreams of temperature, c loudless sky, and very low humidity, 
considering the nature of the wind, the term dry mansoon 
and wet mansoon seems most appropriate. 
11, Pedelaborde, P. , The Mansoon, t r ans la ted by clezg,M,J. 
London, 196 3), P.4. 
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The dry mansoon period may be sub-divided Into 
two* the oold weather season extending from November to 
February and the hot weather season front March to Middle 
June, 
The Indian Meteorological Department has divided 
a year in to four seasons and these four seasons are (1) 
the cold weather season from December to end of Febrxiary 
(11) the hot weather season from March to middle of June, 
( i l l ) the rainy season from middle of June t o the end of 
September and (iv) the season of r e t r e a t i n g mansoon from 
October to end of November, But for a smaller region under 
study such as lower Ganga-Yamiona Ibab which cons i s t s the 
d i s t r i c t s of Kanpur Fatehpur and p a r t s of Allahabad i t 
would be be t t e r to divide the year as fallows t 
1) The cold weather season (Nov to Feb,) 
11) The hot weather season (March t o mid June) 
i l l ) The rainy season (Mid June to October) 
The cold weather season corresponds with the Rabl 
crqjs where as the rainy season correspond with the 
Kharlf crops. 
1) The C9ld weather season i 
With the Southward movement of sun, the southwest 
mansoon r e t r e a t e , generally by the l a s t of October and 
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the area gradually develops in to a high pressure region 
due to the gradual f a l l in temperatuire. The p reva i l l i ng 
eastward d i rec t ion of the wind i s detertnined, p a r t l y by the 
p ressure d i s t r i bu t i on and p a r t l y by the t rend of Himalayan 
r e l i e f . ^^ 
The approach of the cold weather season I s marked 
by the considerable fa l l in temperature. The cloud free 
skies in the day time permit f ree inso la t ion and in the 
n ight , rapid radiat ion takes place which r e s u l t in coal 
night and comperatively warm day. The mean monthly tonp-
era ture in November at the lower Ganga-Yamuna doab region 
i s 21.5 C. The mean maximum temperature of the region 
in N vember i s 29,5 G and t h e mean minimum temperature of 
t he region for the same month i s 12,6 C, In the month of 
December the temperature fur ther decreases by about 4,2 C, 
the days become l e s s warm and the night colder . The lowest 
temperature of the year i s recorded in January, which i s t h e 
coldest month and the mean monthly temperature at t h i s 
region i s recorded as 16,0°C, The month of December and 
January experience f ros t s but they are not so severe to 
ddmage the crops. During these months, fog or mist, which 
12. ^iean Pressure and Prevai l ing winds; CI iqi a to logical 
Atlas for Airmer^  (Roona, 19 43), P. 43. 
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i s l oca l l y known as 'Kohra' i s experienced in the ni jht 
which disappears, usually, in the day l i g h t . 
During t h i s season, the winds are of cont inental 
or ig in and therefore they are dry. Besides some ra in fa l l 
due to the cold weather storms, t h i s season i s largely 
without r a in . The cold weather season has br ight sunny 
weather with c lear skies , low temperature and low humidity. 
Hailstorms are not uncommon during the cold weather 
season. According t o Dr. Buist, the hailstorm in the p la ins 
of Uttar Pradesh seldom l a s t for morethan 15 to 20 minutes 
but they occur simulteneously at places ranote from each 
other in long narrow be l t . The area affected by hailstorm i s 
small. The ef fec ts are very much local ized. One field may 
be affected while the other a few metres away, many remain 
almost untouched. 
Except for an increase in temperature by the end of 
FebjTuary, there i s l i t t l e change in the weather as a whole. 
With the northward movement of the sun, the hot weather 
season approaches and the temperature s t a r t s r i s i n g 
rapidly by the end of t h i s month. 
i i ) The Hot,Weather SeaSpn : 
With the begining of March the sun migrates north-
wards and the hot weather season begins. This season con t i -
nues t i l l the middle of June when the temperature r i s e s 
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abruptly. The atmospheric pressure fa l l s over the heated 
land but the subtropical ant lcyctonlc ce l l p e r s i s t s . 
The r e l a t i v e humidity also decreases with the r i s i n g 
temperature. The mean maximum monthly temperature in- March 
a t the region i s 32,9°C while the mean minimum monthly 
temperature for the same month i s about 15,7°C. The diurnal 
range of temperature i s f a i r l y high, i . e . , 17 C to 17.5 C, 
AS a r e su l t of high diurnal range, the cool and pleasant 
n ights and waJrm days are ejcperienced. 
In t he month of April and May, the sun i s almost 
ve r t i ca l with the r e su l t t h a t the temperature continue t o 
r i s e . The mean maximum monthly temperature in April at the 
region becomes about 38.2 C and the mean minimum temperature 
for the samcmonth I s 21.1°C, Although the d iurnal range 
of temperature i s high, the days are hot while the nights 
are warm. The r a in fa l l i s l i t t l e in amount. 
As the season advances, there i s fur ther increase 
in temperature and the month of May records the highest 
temperature of the year. The mean monthly temperature 
for May i s 34.3°C. The mean maximum and minimum tempe-
ra ture are 4l,7°C and 26.9°C respect ive ly . 
The mean diurnal range of temperature i s l e sse r 
than that in the month of Apri l , "^ he heat i s excessive 
13. aland ford, H.F., Climate and weather of India, Ceylon 
and Burma* (London, 1889i, P. 81 
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In t h e day. The land I s parched and bare under a t o r r i d sum. 
In the month of June, t h e t empera tu re s t a r t s f a l l i n g 
s lowly . The r e l a t i v e humidity i n c r e a s e s . The i n c r e a s e in 
humidi ty with i n c r e a s e in t empera tu re makes t h e hea t in June 
u n b e a r a b l e . 
In t h e summer month, dry w e s t e r l y winds l o c a l l y known 
as 'LCXi* i s a r e g u l a r phenomena. The i n t e n s i t y of loo i s 
g r e a t e r in May and e a r l y June , 
The movement of t h e wind in t h i s season du r ing n igh t 
t ime i s f e e b l e . The movement of wind i n c r e a s e s from 8 a,m, 
and when c o n d i t i o n s are more favourable , they move with a 
fo rce of g a l e . In t h e evening by 6 p.m, i t s t o p s . The t a b l e 
below shows the ground sur face tempera ture as well as 
t empera ture at 4 fee t above t h e ground at Allahabad, 
TABLE ^^ 
Wean Temp, of Ground and a t 4 fee t above t h e ground 
a t 2 p.m. 
Month 
March 
A p r i l 
May 
J u n e 
14. M 'emo 
Mean t Q n p , i n ( C) 
of ground s u r f a c e 
r i e s <?f 
4 8 ,77 
5 7 . 6 1 
6 1 . 5 5 
52 .33 
Mean 
above 
t emp . i n t ^ C ) a t 4 f e e t 
! t h e ground s u r f a c e . 
3 2 . 4 4 
29 ,33 
4 3 . U5 
37 .44 
t h e Irjidian MeteoiX»loaica l D e p a r t m e n t , 
Vol. VI, P, 195. 
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I t c lea r ly shows tha t near the surface of the earth the 
conditons are not conductive for a s t a t e of s t a b l e 
equilibtum and hence oonvective a i r movement are resul ted . 
Great dryness and high tenperature are the most 
important feature of these westerly wind. The occurence 
of dust storm in the evening l o c a l l y known as 'Andhi* 
i s the other important phenomena of t h i s season. Due to 
t h i s andhi the v i s i b i l i t y become poor. These duststorms 
a re often associated with cumulus and cumulonimbus clouds 
and are accompanied by powerful squal ls of short duration. 
The ve loc i ty of these squa l l s may be as high as 65 kms 
per hour which is strong enough to blow off thatched roofs 
and t r e e s . These momentary duststorms end up in l i gh t 
showers and some t i i res accompanied by ha i l and thunder 
storms. 
The ra in fa l l of hotweather season va r i e s with t ha t 
of cold weather season, ^t i s sporadic, short l ived , subject 
to great local var ia t ion and frequently f e l l i n g about 
the Same hour day af ter day for many days in succession. 
a. 
The berometric o s c i l l a t i o n s during the storm are rapid and 
considerable but are la rge ly due to loca l causes. Though 
the airount of r a in f a l l in t h i s season i s very l i t t l e , i t 
gives temporary re l i e f from the intense heat of the day. 
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i i i ) The Rainy Season ; 
The high tenperature of the hot weather season causes 
the development of low pressure area in the northwestern 
India, Therefore by the middle of June a number of sudden 
changes occur in the weather and a new a i r mass a r r ives . 
The i n t e r - t r o p i c a l zone of convergence invades the region 
abruptly and with the a r r i v a l of humid oceanic a i r current , 
t he tenperature f a l l s and the a i r becomes cool and p leasent . 
The mean temperature of t h i s region in July i s 30.03°C, 
The a i r i s saturated with water vapour and th ick clouds 
covers the sky. The average cloud cover over the region in 
15 August i s about 7 to 8,5 , The r e l a t i v e humidity becomes 
very high. On account of high cloud proport ion, the mean 
maximum temperature decreases contineously. 
The time of the brust of mansoon rain var ies from 
l a s t week of May to the f i r s t week July but generally i t 
s e t s in during the second or th i rd week of June and remain 
continues t i l l the end of October, The causo of the brust 
of mansoon i s controvercial but I t s or ig in i s , however, 
associated with cer ta in basic changes in the general high 
a t t i t u d e c i rcu la t ion over south Asia, The month from July 
15. Walker, G, T., Monthly and annual Normals of clouds, 
^^emories of the Indian Meteorological Department 
Vol.XXII, Part I I I , 1914, PP. 492-93. 
A c lea r sky i s represented by Zero and an en t i re ly 
overcast sky by 10. 
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to October receives about 90 percent r a i n f a l l of the year. 
The distriiDution of r a i n f a l l i s very uneven in space and 
time. The reasons of t h i s va r ia t ion are f i r s t l y because 
of the horizontal expansion of the equatorial a i r flow 
which weakens the convergence, secondly due to thp r e l i e f 
fea tures . 
The r a i n f a l l of summer in t h i s region i s the 
r e s u l t of in te rp lay of the two main currents of manaoon 
and t h e i r contact adjoimlng uplands. One of the main 
current passes the low lands from over the Bay of Bengal and 
the other crosses the west coast from the Arabian Sea, 
Generally the mansoon brust in the second or thiird 
week of June, remains steady in July and August and 
gradually decreases by September, The brust of mansoon i s 
the r e su l t of orographic fea tures . According to Yin, 
the surface thermal dq^ression in the northwest of India 
has no effect unless i t i s reinforced aloft by t he cyclonic 
waves caused by the Himalayas, Concentrated j ^ e l l s of heavy 
r a i n f a l l r e su l t in flood in r i v e r s during these months, Brust 
of rain a l t e rna t i ng with r a i n l e s s in terval which l a s t s 
hardly for few days, fallow in succession in the months of 
Ju ly and August, I t r e s u l t s in giving these months r a in i e s t 
Spel ls throughout the year. All the r a i n f a l l recortJing 
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s t a t i o n s in t h e reg ion r e c e i v e s more than SO p e r c e n t 
of t h e t o t a l annual r a i n f a l l as shown i n t h e fol lowing 
t abl e, 
TABLE 
Rail f a l l of J u l y and August wi th p e r c e n t a g e s t o t o t a l 
r a i n f a l l i n some of t h e r e c o r d i n g s t a t i o n s in lower 
Ganga,Yamuna doab. 
3tation 
Fatehpur 
Khajua 
Khaga 
Chail 
Bamraulli 
'^'irathu 
Manjhanpur 
Total annual 
r a in f a l l in 
m.m. 
861.9 
921.8 
926.8 
945.5 
980.1 
974.8 
895.6 
Rainfall in 
Ju ly & August 
i n m.m. 
550.2 
574.6 
579.6 
587.6 
600,7 
613.1 
559.3 
Percentage to 
the t o t a l annui 
r a in f a l l 
63.84 
62.33 
62.55 
62.15 
61.31 
62.90 
62.44 
Whenever in the wet man soon season the low pressure 
trough . shif ted northwards and remains close to the foot 
of the Himalayas, the region receives l i t t l e rainfal l 
because the eas ter ly wind from the Bay of Bengal also shifted 
to the north of tha t axis and f a i l to pene t ra te as usual 
up to the Ganga val ley. ** v 
This leads to break the summer r a i n f a l l which, 
sometimes in August and September, may l a s t for 15 days. , 
During September the r a i n f a l l normally gets slackened 
and r a i n l e s s i n t e rva l s becomes longer. Dry wind prevai l 
during the break in r a ins , but i t i s not a regular 
phenomena. 
In the month of September, the mean monthly tempe-
ra tu re of the region i s about 28.98*^0. with t h e f a l l in 
temperature the pressure increases and the mansoonal currents 
become weaker and are, therefore , unable to t r ave r se the 
region. The weakening of mansoon currents i s a gradual 
process . The r e l a t i ve humidity becomes 80 percent and 
clouds amount 5, 1. Low clouds, longer in te rva l between 
ra ins , high humidity and high temperature are the general 
condit ions In the month of September. 
There i s a sharp decrease in the amount of r a in f a l l 
i n t h i s region in the month of September. At Fatehpur 
in September i t i s 167.8 mil l imeters and in October i t 
decreases to 26,7 mi l l imeters . In the month of September 
the r e l a t i v e humidity and temperature also f a l l s . The 
low hxomidity and motionless a i r brings opress ive conditions 
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r e su l t i ng in the out oreak of a number of seasonal 
d iseases in September and October, 
The month of November and December receives lowest 
r a i n f a l l in the en t i re lower Ganga-Yamuna doab region. 
Va r i ab i l i t y of Rainfall : 
Rainfall has an important and dominating ro le on the 
agrarian economy. Any ser ious d i^a r tu re from average r a in -
f a l l conditions r e su l t s in d i r e consequences, even wide 
spread famine. The same i s t rue for the lower Ganga»Yamuna 
doab region where unfoirtvinately» there are great var ia t ions 
in amount and duration of r a i n f a l l . Generally the r a i n f a l l 
decreases from southeast to northwest, 
A de ta i led study of r a in f a l l in the region reveals 
that the annual v a r i a b i l i t y and annual r a i n f a l l generally, 
have inverse r e l a t ionsh ip . I t means tha t when the annual 
r a in f a l l increase the v a r i a b i l i t y decreases. In the extream 
south of the region the v a r i a b i l i t y i s about 19.00 percent 
where as in the middle of the region i t i s about 22,75 
percent . I t has been found t h a t in p a r t i c u l a r year the 
recording s t a t i on receives r a i n f a l l which i s much below 
t h e average while in the o ther year the same s t a t ion receives 
r a in fa l l which i s much above the average r a i n f a l l , for 
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example, in Khajua the amount of r a in f a l l received in 
1965 i s 561,0 mil l imeters which i s 46.2 percent below the 
average where as the amount of r a in fa l l in 1961 at the 
Same s ta t ion i s 1909,0 mil l imeters which i s 84 percent 
above the average. 
Another example i s from s i ra thu . At t h i s s ta t ion 
the r a in f a l l received in 1948 i s 1675 mil l imeters which 
i s 78 percent above the normal where as in 19 56 the ra in-
f a l l i s only 425 mm, which i s about 55 percent below the 
normal. 
Next example i s from Khaga where the r a i n f a l l 
received in 19 36 waS 1575 mil l imeters which i s about 70 
percent abouve the normal while in 1968 the r a i n f a l l 
received at t h i s s ta t ion was 300 mil l imeters which i s about 
6 5.5 percent below the normal. 
There i s great var ia t ion of r a i n f a l l in the wet 
mansoon months. About 90 percent of the r a i n f a l l of the 
year occurs in the wet mansoon season and good harvest o r 
fa i lour of harvest i s the r e su l t of r a in fa l l of t h i s season, 
Therefore from the point of agr icu l tura l operat ion, the 
the study of v a r i a b i l i t y of r a in fa l l of t h i s region i s 
highly important because the increase and decrease of 
r a in fa l l wi l l not effect agr icu l tu re so much as tue 
var ia t ion in time of i t s occurence, for example, excessive 
29 
o r d e f i c i e n t r a i n f a l l in t h e month of June d e l a y s in t h e 
sowing of r a b i c r c p s . Both t h e c o n d i t i o n s r e s u l t s in 
low y ie ld of c rops . Def ic iency of r a i n f a l l in J u l y and 
August may cause grea t damage t o r i c e c r o p s . On t h e o t h e r 
hand i f t h e amount of r a i n f a l l i s oomparat ively sn\all 
but i t has r e g u l a r i n t e r v a l s and l a s t t i l l t h e end of 
5BptQTiber, t h e a g r i c u l t u r a l p r o d u c t i v i t y can be inc reased , 
TABLE 
MEAN MONTHLY VARIABILITY 
•Station 
Fdtehpur 
Khajua 
Khaga 
Chail 
Bumrauli 
•airathu 
June 
65.52 
88.39 
70.47 
72.16 
67.44 
73.70 
J u l y 
31.31 
46.50 
33.44 
29.64 
28.67 
32.94 
August 
19.52 
42.48 
20.71 
26.61 
19,59 
28.21 
September 
% i 
35.99 
51.04 
48.29 
32.83 
32.90 
49.58 
October 
% ± 
298.00 
363.41 
287.23 
170.23 
138,26 
176.12 
This t a b l e shows tha t the v a r i a b i l i t y of r a in fa l l 
i s high in the begining and at the end of t h i s season 
whereas i t i s lowest in the middle. In the months of July 
and August a i l the s t a t i o n s are character ised by a v a r i a b i l i t y 
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below 45 percent except Khajua and i t f a l l s 19,00 percent 
at ^atehpur and Bumaraull. There i s a marked var ia t ion 
between the v a r i a b i l i t y of August and October, i . e . at 
Khaga the v a r i a b i l i t y in August i s 20.71 percent where as 
in October i t i s 287,23 percent and at Fatehpur i t i s 
19.52 percent in August but in October i t i s 298,00 percent . 
The v a r i a b i l i t y increases in the month of September 
and reaches i t s maximum in October. In some cases i t goes 
above 2uO percent . I t i s 363.41 percent at Khajua. The 
main reason of- high v a r i a b i l i t y towards the begining and 
end of mansoon season i s pr imar i ly because of the var ia t ion 
in the timing of onset and r e t r e a t of mansoon. 
The so i l of the lower Ganga-Yamuna doab region 
i s generally of three types . 
1. Younger a l luv ia l (Khadar) 
2. Older a l luv ia l (Bhangar) 
3. Saline and •Alkaline type, 
1. THE KHADAR (Younger Al lyvial ) 
The younger a l lyv ia l are found along the bank 
of the r ive r Ganga and Yamuna. This so i l i s the d ^ o s i t e d 
17 
material of these r ivers when they are in flood. The 
t ex tu re of khadar so i l vary from gravel and sand in the 
17. Spate,O.H.K. and xjearmonth, A.T.O. India and Pakistan, 
london, 1967,p. 42, 
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uppe r course to t h e s i l t and s i l t y c lay in t h e lower 
courses of t h e r i v e r s . In t h e flood seasons success ive d e p o s i t s 
of r i v e r load g radua l ly r a i s e s t h e l e v e l of t h e e x i s t i n g 
S o i l . This newly depos i ted m a t e r i a l of t h e s o i l i s h ighly 
p r o d u c t i v e . 
The younger a l l u v i a l s o i l vary g r e a t l y in t e x t u r e 
and f e r t i l i t y from p l a c e t o p l a c e . For example, t h e younger 
a l l u v i a l (Khadar) o f d a n g a i s more f e r t i l e as compared to t h e 
f e r t i l i t y of Yamuna. The b r i d t h of t h e s o i l on e i t h e r s i d e 
of t h e r i v e r a l s o v a r i e s . The t r a c t along Ganga i s wider 
than t h a t of Yamuna, 
The co lour of t h e s o i l i s grey t o a sh -g rey . In low r a i n -
f a l l the s o i l i s d ry and when t h e r a i n f a l l i s heavy, i t i s 
leached away. 
2, OLDER ALLUVIAL (Bhangar) 
This t ype of s o i l o c c u p i e s t h e l e v e l p l a i n s above 
t h e flood l e v e l s of t he r i v e r Ganga and Yamuna. The t e x t u r e 
of the S o i l , range from Sandy loam to s i l t and s t i f f c l a y . 
Sometimes l a r g e amount of impure ca l ca reous m a t t e r in t h e 
form of nodules i s found t o v a r i o u s dep ths . 
The o l d e r a l l u v i a l s o i l s a re loamy throughout t h e 
region degree of t e x t u r e . They may be d iv ided i n t o : 
n 
a) Sandy loam 
b) Loamy 
c) Clayey loam 
Sandy Loam 
Thl $ so i l I s found in the forro of small patches In 
the Ganga-Yamuna in te r f luve . The tex ture of the soi l i s 
sandy loam to loam and the colour of i t va r i e s from 
brown to raddish brown. The content of s i l t and loam increa-
ses from northwest to southeast . The water holding capacity 
of the Soil i s low. The percentage of organic matter i s also 
low. The so i l i s of sandy and the extensive cu l t iva t ion 
hdS made i t def ic ien t in organic matter. 
Loamy soi l (IXamat) 
•l-t i s the most f e r t i l e of the o lder alluvia^, types 
of soil and occupied a great port ion of the well-drained 
area of bhangar land, Iti t ex tu re varies from sandy loam to 
s i l t y clay. The colour of the so i l i s dark gray and i t 
i s rich in organic matter. The soi l has high water holding 
capaci ty. This s o i l i s homogeneous in character with shallow 
depression in which the ra in water i s co l lec ted , '^rom the 
ag r i cu l tu ra l point of view t h i s so i l i s very f e r t i l e and 
produces a var ie ty of crops of Kharif as well of rabi 
iaeason. 
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Clayey Xoam : 
This soi l has a comparatively high nraisture re ta in ing 
capacity as compared to loamy s o i l . The f ine p a r t i c l e s of 
the so i l from the . elevated land are washed out and get 
deposited in the depressions and thus in these shallow 
depressions the so i l become clayey. This type of soi l 
in the region are generally devoted for the cu l t iva t ion of 
t ransplanted r i c e . The t ex tu re of t h i s ranges from loamy to 
clayey loam. Some Kankar deposi t ions are found in the lower 
bed of the so i l . .The soluble s a l t content are high and In 
some Cases they are accumulated in the subsoil but these do 
not exert any remarkable effect on the cu l t iva t ion of crops. 
The colour of t h i s clayey loam soi l va r ies from 
brownish to yellowish grey. The soil i s so tanacious tha t 
i t Can only worked where i t i s well soaked. In the dry 
months i t becomes very hard. 
Classific;^tian of Sjil on the basis of F e r t i l i t y : 
The farmers of the region adopted another method 
for tne c l a s s i f i c a t i on of s o i l , which i s based on the 
locat ion of the land with regard to the v i l l age s i t e and the 
organic matter present in or supplied to the s o i l . 
The lands immediately surrounding the v i l l ages are 
most f e r t i l e and productive because i t rece ivers the la rges t 
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amount of animal manure and v i l l age refuse alon-jwith the night 
so i l which are l a t e r decomposed into ammonia and other organic 
matter. Beside t h i s the land gets about 70 to 80% of composite 
manure which the farmers puts in t h e i r f i e l d s . This be l t of 
land which i s immediately surrounding the v i l l ages set t lements 
i s ca l led Goind or Bara and i s placed in the 'A' type of s o i l . 
The so i l of the region further away from th in type receives 
l e s se r amount of manurs and v i l l age refuse due to the 
increased d i s t ance . This type of so i l i s l ess f e r t i l e and 
i s devoted t o s ingle cropping. This s o i l i s placed in 'B ' 
type of the so i l in t h i s region. The land tha t made the 
outer most l imi t of the v i l l ages are very faraway from the 
v i l l age set t lements gets very negl ig ib le amount of manure 
and v i l l age refuse. The organic matter i s l e a s t in t h i s 
s o i l . This so i l i s c l a s s i f i ed as *C* type of s o i l . I t i s 
l e a s t f e r t i l e and produces in fe r io r types crops. Thus the 
v i l l age set t lements are the centers from whidi f e r t i l i t y of 
the so i l gradually decreases. The crop with a good re turn 
are found near the sett lement and those vjith poor r e tu rns , 
f a r the r away 
18. Moore-land, W.H., The Agriculture of the United Provinces 
(Allahabad 1921). E. 45. 
SALINE AND ALKALINE SOIL 35 
In lower Ganga-Yamuna c3oab region the s a l i ne and 
Alkaline soi l I s found In I r r egu la r patches . They are often 
Interrupted with patches of f e r t i l e lands . Alkaline s a l t s 
when present In small amount do not leave any harmful effect 
on the soi l but when the quant i ty of these s a l t s Increases 
beyond a cer ta in l imi t , they begaln to i n t e r f e r e the growth 
of crops. By physical act ion, the s a l t s makes the pressure 
of the Soil stronger than t h a t of the c e l l s of the roots of 
p l an t s and with the resialt instead of water passing from soi l 
to the roots , i t passes from the roots to the so i l causing 
19 crops to wither away. 
On the bas is of d i f fe ren t s a l t s content present in i t 
the sa l ine and Alkaline soi l are c lass i f i ed in to Saline, Saline 
a lka l i and a l k a l i . Saline so i l i s also ca l led Reh. ^ r l n g the 
mansoon months the soluble s a l t s of the earthcirust are washed 
away. Some of i t gaes in to the sub-soil through percolat ion 
while in the dry summer season due to the c a p i l l a r y action 
t he sub-soi l water with dissolved s a l t s come on the Surface 
of the s o i l . The water evaporates leaving behind the soluble 
s a l t s in the form of white efflorescence. The Saline a lka l ine 
so i l i s also known as USAR. 
The usar recalamation committee of Ut tar Pradesh suggested 
t h a t the a lka l ine conditions of the so i l are mainly due to 
the presence of Sodium carbonate and sodium bicarbonate to the 
19. Howard, H. Crop production in India (London, 1924), P.44 
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extent of 0.1 to 0,4%, The recalaTOatlon of usar land i s 
l a rge ly a physical problem. 
The main work in the reclamation of usar land i s to 
remove the excess of s a l t s from the s o i l . Soil s c i e n t i s t s 
have made inves t iga t ions and have suggested three methods 
of reclamation. The f i r s t method i s mechanical. In t h i s 
method the heavy application of water i s done so tha t the 
deposited s a l t s are washed away. The second method for t he 
reclamation i s to use of organic manure and growth of su i t ab l e 
crops in r o t a t i on . In the t h i r d method some chemical 
Substances l i k e calcium chlor ide or gypsum are used. 
The formation of usar land i s due to the imperfect 
drainage both on surface and underground. Therefore an 
adequate drainage i s the f i r s t condition in the reclamation 
of usar land. This can be done by dividing the usar lands 
i n to Small blocks with a substant ia l embarkment around 
them so tha t they can hold water. Then in these f ie ld 
frequent ploughing should be done so that the s a l t s may be 
leached out to greater depths . 
The usar so i l may also be reclaimed by t h e applica-
t i o n of heavy dozes of molasses (25 to 35 tons/hectare) 
N.R.Dhar and S .K. Mukerjee suggested tha t molasses containing 
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2% of acid and 60 to 70% of carbohydrates c r e a t s acidic 
conditions in the soil due to the production of organic acid 
which n e u t r a l i z e s the a l k a l i nature of the so i l .o rganic 
acid produced in la rge quant i ty from the decomposition and 
oxidation of carbohydrates, which converts sodium carbonate 
in to bicarbonates. The carbohydrates mate r ia l s present 
i n molasses helps in the growth of Nitrogen fixing bacter ia 
l i k e Azatobacter in the s o i l . The calcium which i s present 
in the molasses helps in converting the sodium soi l into 
a calcium so i l which i s a normal s o i l . 
Sa t i s fac tory r e s u l t s have been obtained in Uttar ^^radesh 
on reclamination of usar lands with the help of green manuring 
21 and gypsum. In t h i s case, the f i e lds , on the basis of so i l 
p roper t i es are t rea ted with specif ic quan t i t i e s of powdered 
gjp.sum and water i s allowed to stand in them t i l l the completion 
of the reac t ion . Then the water i s flushed out and the crop 
l i k e Ehaincha i s sown as green manure at the r a t e of 40 kg 
per acre. After 6 weeks, the crop i s ploughed under and thus 
t h e field i s ready for the cu l t iva t ion of v a r i e t i e s of Paddy, 
20, Dhar, N,R.; & Hukerjee„S.K, Available Nitrogen in Tropical 
s o i l . Journal of Indian chemical society, 
1913, P. 23. 
21, Agrawal, R. P., progress yf Recent Research in the sect ion 
of Agricul tural chPmistry, (Kanpur, 1935), 
P. 20, 
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According to Prof, M, Shafl, the general procedure 
22 
of reclamation of usar soi l i s simple. He suggested tha t 
the usar land should be divided in to anall p l o t s with f ie ld 
embarkrnent, Tnese f ie lds should be level led and throughly 
ploughed during early svunmer and f i l l ed with water. Paddy 
straw and undecomposed bulky organic matter should be applied 
uniformely in the f ie ld , A regular supply of water should 
also be mentained t i l l July. This process should be repeated 
for 3 years but during the fourth year dhaincha be sown in the 
begining of May and ploughed down in the so i l in June 1, Then 
in July the f ield should be transplanted with paddy which 
wil l give good yield. Paddy i s fallowed by gram or peas. In 
clayey so i l the ro ta t ion of paddy-pea should be permanentally 
followed. Where as in l i g h t e r s o i l , dhaincha i s sown in 
Kharif and i s ploughed down in the middle of ^ugust. If 
wheat af ter dhaincha gives b e t t e r yield, the land may be 
considered as fully reclaimed and the normal farm operation 
may be followed. 
22. Shafi, M,, The Problems of Wateland in India, The Geographer. 
Aligarh, 1968, PP. 6-7, 
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CHAPTER - I I 
AGRICULTURAI. TRANSFORMAriON - A CONCEPTUAL FRAME WORK 
The objec t ive of development I s to r a i s e the level 
of l i v ing of the people and to provide a l l human beings 
the opportunity to develop thexr p o t e n t i a l . 
The concept of crop product iv i ty i s one of the 
important aspect in the concept of agr icu l tu ra l development 
which i s a multidimentional. Productivi ty of the crop i s 
judged not only from the quant i ty but also from the var ie ty 
and qual i ty of the produce. The o o n c ^ t of agr icu l tura l 
development in a region means, by and l a rge , an improvement 
of the pjroductivity from land both per acre and per man-
day. In many areas t h i s means the Supply of inputs to farmers 
to enable them to increase production. The d ive r s i f i ca t ion 
of cropping as an element of agr icu l tura l development 
i s being supported on considerat ion of self re l iance in 
agr icu l tu ra l production and mentainance of so i l f e r t i l i t y . 
Divers i f ica t ion of agr icu l tu re must be constructed as the 
second v i t a l aspect of ag r icu l tu ra l development, -^t stands 
for production of dairying. Ca t t l e rear ing, poul t ry fanning, 
p ig ra i s ing and f ishing. These a c t i v i t i e s not only s igni -
f ican t ly cont r ibute to the s tore of ag r i cu l tu ra l produce 
1, Krishan, G., the concept of Agricultural (Development, 
in tohammad, N,(Ed,) , Perespectives in Agriqul-
tu ra l geography. New Delhi 1981, PP, 291-92, "" 
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but also generates addit ional employrnent opportunaties for the 
surplus ag r i cu l tu ra l populat ion, 
Commercialization of agr icul ture i s t h i rd dimension 
of agr icu l tu re development. The degree to which market forces 
have penetrated on area and the scale upon which they operate 
wi l l be the crucial fac tors in almost every question of 
2 
ag r i cu l t u r a l development (Hunter 1962) , The percentage of 
cropped area under cash crops may be used as a measure of 
commercialization of agr icu l tu re . The development of agr i -
cu l ture i s to be judged also from the degree of equali ty in 
farm incomes and nature of agrarian r e l a t i o n s . Above a l l 
ag r i c l t u r a l development should not produce de te r io ra t ion in 
ecological balance. I t should not lead t o defores ta t ion , 
exhaustion of so i l f e r t i l i t y , depletion of underground water;, 
emergence of waterloging condi t ions . Conservation of physical 
resources i s an in tegra l p a r t of the ag r i cu l t u r a l development. 
The study of geographical l i t e r a t u r e covering 
agr icu l tu ra l development in India suggests tha t seldom an 
attempt i s made to define ag r i cu l tu ra l development and to 
se lec t c r i t e r i a in the l i g h t of any conceptual frame work. 
Rearly a d i s t inc t ion i s made between the elements of ag r i -
cu l tu ra l develc^Dment and the factors in ag r i cu l tu ra l develop-
ment. Focus on product ivi ty dimension i s dominent. 
2. hunter, G,, Modernizing Present Socie t ies . Oxford Universi ty 
Press, London, 1969. 
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A composit index of ag r i cu l tu ra l development based 
on three fac tors - the growth r a t e of ag r i cu l t u r a l output, 
the use of modem input in agr icul ture and the product iv i ty 
per hectare was constructed by Nath (1969) t o compare the 
3 level of ag r i cu l tu ra l development in various s t a t e s of India, 
Sharma in his work pointed out t h a t ag r i cu l tu ra l 
development should be measured not only by leve l of produc-
t i v i t y or t rends in ag r i cu l tu ra l production but also with 
reference to various physical and cu l tura l inputs l i ke i r r i -
gation, f e r t i l i z e r s , insec tc ides , improved variety., of seeds 
and extent of cul t ivated land. Agricultural development 
depends on applicat ion of inputs l i k e f e r t i l i z e r s and water. 
Agricul tural development i s considered t o be re f lec ta3 
in product iv i ty of cul t ivated area as well as income per 
holding. 
Agricul tural development i s a much more comprehensive 
Concept than normally understood, product iv i ty i s only one of 
i t s dimension. Agricultural development in a t r u e sense, 
denotes the qual i ty of ag r i cu l tu ra l system of a region in 
terms of product iv i ty , d ive r s i f i ca t ion and commercialization. 
Besides the level and the r a t e of ag r i cu l tu ra l development 
may also be dis t inghished. The former represents a p i c tu re 
p reva i l ing at a p a r t i c u l a r po in t of time while the l a t t e r 
3, Nath, V,, "The Gorwth of Indian Agricul ture: A Regional 
Analysis", Geographical Review, Vol.59, No,3. 
1969, P. 369, 
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stands for the progress achieved over a given period. If 
the progress of ag r icu l tu ra l development i s regulated on 
systatiatic l i n e s , i t becomes agr icu l tu ra l development 
planning. 
After the period when India got freedom, p a r t i c u l a r l y 
during the l a s t two decades, there has been considerable 
change in almost a l l the parameters of ag r i cu l tu re in India 
character ised by marked regional va r i a t ions . There has been 
ve r t i ca l and horizontal expansion in the f ie ld of ag r icu l tu re . 
From time t o time the government of India has introduced 
new programmes and p o l i c i e s for the development of ag r icu l tu re . 
The importance of agr icu l tu re at present can be judged from 
the fact tha t i t s pix>blem and planning for b e t t e r production 
in regional perspect ive have a t t rac ted considerable a t t en t ion 
of the Indian Geographers, 
For maximizing the crop production, the best use 
of avai lable land has to be made and the l a t e s t methods 
of crop production are t o be put i n to p r a c t i c e . The net sown 
area has increased considerably and the gross cropped airea 
has been doubled. In ^ t t a r Pradesh large number of agr icu l tu ra l 
area has come under i r r i g a t i o n . Waste lands has been 
reclaimed and the areas vinder forests and other cu l t ivable 
waste hds decreased. The cropping pat tern has undergone a 
change. Now more and more emphasis i s being given to the 
cu l t iva t ion of high yielding v a r i e t i e s of crops which are 
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more p r o f i t a b l e and g i v e b e t t e r r e s u l t s ^ c o a r s e g r a i n s a r e 
b e i n g r e p l a c e d by f i n e g r a i n s which a r e a l s o more p r o f i t a b l e , 
AGRICULTURAL PLANNING : 
I n d i a i s p r e d o m i n e n t l y an a g r i c u l t u r a l c o u n t r y . About 
7 5 p e r c e n t o f t h e t o t a l p o p u l a t i o n of t h e c o u n t r y i s engaged 
i n a g r i c u l t u r e zaid t h i s s e c t o r of economy c o n t r i b u t e s a b o u t 
50 p e r c e n t o f t h e n a t i o n a l i ncome . The b a s i c p o i n t of c o n c e r n 
i s t h e low a g r i c u l t u r a l p r o d u c t i v i t y p e r a c r e . The r e a s o n s 
f o r t h e low y i e l d a r c t h e s m a l l h o l d i n g s ^ t h e f r a g m e n t a t i o n 
o f l a n d h o l d i n g , t h e d e f e c t i v e l a n d t e n u r e sys tem c h a r a c t e r i s e d 
by h i g h r e n t s , l a c k of a d e q u a t e c r e d i t f a c i l i t i e s , a b s e n c e 
of i r r i g a t i o n f a c i l i t i e s and e x c e s s i v e p r e s s u r e of p o p u l a t i o n 
on l a n d . T h e o t h e r r e a s o n a r e l a c k of i n c e n t i v e t o a d o p t t h e 
modern t e c h n o l o g i c a l i n o v a t i o n and wide v a r i a t i o n s i n 
a g r i c u l t u r a l o u t p u t due t o v a g a r i e s of I n d i a n mansoon, 
A new s t r a t e g y f o r a g r i c u l t u r a l deve lopmen t i s b e i n g 
implemented from 1966-67 , I t i n c l u d e s t h e u s e of High y i e l d -
i n g v a r i e t i e s (H.Y.V.) of s e e d s o v e r l a r g e a r e a s , deve lopmen t 
of i r r i g a t i o n f a c i l i t i e s , a d e q u a t e and b a l a n c e d u s e of 
f e r t i l i z e r s , a d o p t i o n of p l a n t p r o t e c t i o n m e a s u r e s and a 
w e l l o r g a n i z e d and s y s t e m a t i c s u p p l y of i n p u t s i n c l u d i n g 
c r e d i t s t h r o u g h i n s t i t u t i o n a l and o t h e r f i n a n c i n g a g e n c i e s . 
The o t h e r e f f o r t s h a s been made t o b r i n g s c i e n c e and t e c h n o -
l o g y c l o s e r t o t h e f a r m e r s t h r o u g h e d u c a t i o n and t r a i n i n g . 
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The special emphasis is being laid for the uplift of the 
weaker section of rural population , perticularly the small 
and marginal farmers, agricultural labours, etc. 
The development of Indian agriculture has been taken 
place into various phases which are discussed below with 
reference to five year plans. In the first five year plan, high 
priority w3s given to agriculture, including community 
development. An amount of Rs.291 crores was spent on agri-
cultural development,This plan was known as agricultural 
and irrigation plan. The main aim of plan was to make up 
the deficit in food grains and raw materials which was 
caused by the partition of the country into India and 
Pakistan in 1947, The strategy for this was made to extend 
irrigation facilities, to provide improved seeds, fertilizers 
and other inputs. It has brought organizational and 
institutional changes through land refonns, agricultural 
extension and community development programmes. This 
programme got a considerable success particularly in raising 
the production of wheat and rice. 
During the second plan much attention was paid towards 
the industries and transport. Only 20 percent of the total 
out lay of Rs. 4,600 crores was spent in agriculture, irriga-
tion and community development. 
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Fa i lu re on the a g r i c u l t u r a l f ron t made the p l anne r s 
a t t e n t i v e dur ing the t h i r d p l a n . Again i n t h i s plan p r i o r i t y 
^as given t o a g r i c u l t u r e . The t o t a l expend i tu re on a g r i c u l t u r e 
and i r r i g a t i o n in t h i s p lan was Rs, 1,743,6 c r o r e s , Itie main 
t a r g e t s e t dur ing t h i s p lan was t o i n c r e a s e a g r i c u l t u r a l 
p roduc t ion by 30 p e r c e n t . The p lann ing commission he ld t h a t 
t h e "development of a g r i c u l t u r e based on u t i l i z a t i o n of man 
power r e sou rces of the c o u n t r y s i d e and the maximum use of l o c a l 
r e s o u r c e s , hold a key t o the r ap id development of the c o u n t r y . " 
In pursuance of t h i s new s t r a t e g y of a g r i c u l t u r a l 
development, the i n t e n s i v e . A g r i c u l t u r a l D i s t r i c t s Programme was 
s t a r t e d i n 1960-61, This programme popu l a r l y known as Packg^ge 
Drogrimme was taken up on p l o t b a s i s and was i n i t i a t e d in 
Some d i s t r i c t s in 1960-61, By t h e implementat ion of t h i s 
proyr<imme many farmers were b e n i f i t e d . In 1964-65, i n i t s 
modified form of the I n t e n s i v e A g r i c u l t u r a l Area Programme 
i t was extended t o s eve ra l o t h e r p a r t s of the coun t ry . This 
iirogr !mme was concern with s p e c i f i c c rops and the promotion 
of i n t e n s i v e a g r i c u l t u r e . But t h i s scheme f a i l e d because 
of the use of low l e v e l of farm technology. During t h i r d 
plan per iod the a g r i c u l t u r a l p roduc t ion was much below than 
i t was in 1960-61, The index of r i c e produc t ion f e l l from 
137,7 in 1960-61 t o 121,6 in 1965-66, But tihere was improvement 
in the product ion of sugarcane. Tea and Coffee, This f a l l 
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in ag r i cu l tu ra l production was due to the bad weather 
condi t ions . 
The Fourth Plan was s ta r ted during 1966-69. In the 
mean time Green Revolution took place . This encouraged the 
farmers of the fourth plan to evolve a new s t ra tegy of 
ag r i cu l t u r a l development in the l i gh t of experience gained 
during three annual p lans . During fourth plan period, a 
steady progress in case of a l l important ag r i cu l tu ra l 
inputs was made. Total area under high yielding va r i e ty seeds 
increased from 9,20 mil l ion hactares in 1968-69,to 25,45 
mil l ion hactares in 1973-74, recording a growth of 176,6 
percent . Similarly t o t a l intake of f e r t i l i z e r s increased from 
1,76 mill ion tonnes in 1968-69 t o 2,84 mil l ion tonnes in 
1973-74. 
^'ourth plan provided improved seeds, manures, f e r t i -
l i z e r s , pes t i c ides , i n sec t i c ide , implements and machinery 
through co-operative and s t a t e agencies. The ag r i cu l t u r a l 
development plan a l so included measure of plant protect ion, 
minor i r r i g a t i o n , so i l conservation and land reclamation. 
The main aim of t h i s programme was t o ben i f i t the small 
farmers, A small farmers development agency was setup in 
45 selected d i s t r i c t s . The main function of the small 
Farmers Development Agency was ident i fy the problems of small 
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fanners, prepare appropriate programme, t o ensure the 
a v a i l a b i l i t y of required inputs , extension yervicei and to 
provide c r ed i t and a l so to evaluate the progress from time 
4 
to time. A siim of Rs. 115 crores had been a l located to 
benifit for small farmers. 
The Fifth five year plan (1974 to 1979) allocated 
Rs.7,411 crores for the development of agriculture &nd 
irrigation. This plan laid down the strategy for long-
term planning of agriculture and exploitation of ground and 
surface water resources, application of new technology in 
agriculture and programmes for supply of inputs for weaker 
section of society. During this plan the growth rate in the 
agriculture and allied sectors was estimated at 3.9 4 percent, 
that of foodgrain at 3.62 percent and non food grain at 3.94 
5 
percent per annum. In the year 197 4-7 5 the production of 
foodgrains rose to 121.0 3 mil l ion tonnes from a level of 
99.8 mill ion tonnes. The output of r i ce rose t o 25 percent 
from 39.6 mil l ion tonnes to 48.74 mill ion tonnes. The output 
of coarse grains increased by nearly 3.8 mil l ion tonnes. Thus 
under new s t ra tegy of agr icu l tu re , the use of HYV seeds, 
chemical f e r t i l i z e r s , pes t i c ides and machines are responsible 
for remarkable increase in ag r i cu l tu ra l production and 
produc t iv i ty . 
4, Jhingen, M, L., The Economics of Development and Plc^nninq, 
New Delhi. 1981, P. 556. 
5. Fifth Five Year Plan , 1974-79 
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In the Sixth five year Plan Cl979-84) 26.3 percent 
of the budged was allocated for the development of agriculture, 
allied activities, irrigation and flood control. The aim 
of agricultural and rural development during this plan period 
was growth with social justice, achievement of full employment 
in the rural areas with in a period of ten years and removal 
of poverty from the country. The command free development 
programme was also started dxuring this plan. The sixth plan 
also witnessed the starting point of an Integrated Rural 
Development programme based on decentralised micro level 
planning at block level. Each block was granted a svun of 
Rs,5 Ipkhs for intensive development in such activities as 
intesive agriculture, mixed farming, land development, and 
irrigation etc. The integrated Rural Development Programme was 
particularly focused on small and marginal farmers & agri-
cultural labours to achieve the twin objectives of generating 
employment opportunity and increasing production. 
As part of the strategy of area approach, tiie state 
bank of India and its associate Banks have opened 384 agricu-
ltural development branches and financed 11 laWis farmers 
upto 31 December 197 5 with a total grant of Rs. 27 4.7 crores. 
According to F.A.0. Indicative world plan for agri-
culture development was chalked out to analyse the problem 
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as a whole in an integrated way and in suf f ic ien t d e t a i l s 
t o serve as a basis for policy guidance t o the developing 
countries and for developed countr ies . This plan i s being 
prepared with two time horizons namely a 10 year prospective 
upto 1975 and a 20 year prospective upto 1985. The F.A.O. 
proposed to place the problem of ag r i cu l t u r a l development 
with in the frame work of over a l l economic development a f t e r 
talcincj in to account the ex i s t ing national plan and po l i c i e s 
and the production p o s s i b i l i t y by 197 5 and 198 5, I t i s proposed 
to indicate the order of magnitude of the physical inputs 
tha t may be required and to space out the nature of economic 
and i n s t i t u t i o n a l changes which might be necessary. This 
plan a l so gave the guidence on over a l l balance necessary 
between a g r i c u l t u r a l development on the one hand and indus t r i a l 
6 
development on the other. 
Other strategy for agricultural development recently 
introduced in the country is of multiple cropping, which 
aims at maximizing production per unit of land and per unit 
of time by taking three or four crops from the same piece of 
land in a year. This has been made possible because of the 
new short-duration high yielding varieties and improved 
agricultural technology available in India. The tractors, 
pumping sets, chemical fertilizers, HYV seeds and pesticides 
etc. bring about a great revolution in the development of 
agriculture in India. 
6. Manrai, M,L., Indicative World Plan for Agricultural 
Development, Agricultural situation in India, 
1966. P. 312. 
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TECHNOLOGICAL AND INSTITUTIOmL FACTORS IN AGRICULTURAL 
TRANSFORKATION 
TECHNOLOGICAL FACTORS : 
India is trying her best %p introduce new irnplements 
and various scientific techniq'ues to raise the level of 
agricultural production. The land and man are the two ingre-
dients on which agricultural production fully depends. 
The efficiency of technological and institutional 
factors is effecting only when the land and man are in proper 
condition. Technological change in one of the important forces 
which alter the structure of agricultural production process. 
The term technological -change is used here in a broad sense 
to include all kinds of inventions and innovations aimed 
at increasing the efficiency of agricultural production. 
Technological change is the key to rapid rate of growth in 
Indian agriculture that is in continuous economic adiustment 
of farm organizations to absorb technological improvements 
on a profitable basis. The proper combination of various 
improved technological factors, such as, ensured agricultural 
innovations, use of chemical fertilizers, high yielding 
varieties of seeds, modern agricultural machinery and 
1, Oammen, M.A,, Techndlogical change and its Diffusion in 
Agriculture, Agricultural Situation in India 
Vol.21, No.7-12, 1966-67, PP. 523-24. 
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implements^ pesticides, irrigation and several other improved 
farming techniques, originate a new direction of fertilization 
of agricultural commidities and gives much higher returns. 
The rate of application of modern technology in 
agricultural production has been considerably increased. The 
physical and value productivity of farm resources has changed 
continuously under the constant flow of innovations in 
agricultvire over the past half century. Now the government 
has became aware of the need for a package of improved 
practices, including high yielding variety of seeds, chemical 
fertilizers, better irrigation facilities, crop protection 
by pesticides, improved modern implements and generally higher 
standard of farming and in these conditions production has 
increased very rapidly. Farmers in many areas show a new 
awareness in obtaining higher yield per acre by the use of 
purchased inputs. 
Tho oresent mode of the -vailabilit'*' of fertilisers 
and its use iin many areas is perhaps the most striking 
indication of the transformation that are taking place. 
Much attention has been focused on the fast increase 
in productivity promised by high yielding varieties of 
cereals. In the development of Indian agriculture, speedly 
and extensive introduction of technological change is one 
of the most important factors. This factor throughout the 
t) hi 
history of mankind in general and during the recent past in 
particxilar have played significant role not only in overcoming 
various environmental constraints on agriculture but also 
in bringing further changes and development in existing ones, 
A number of methods has been developed to increase productivity 
by using fertilizers and better techniques of working the 
soil. Control of life process of plant and animals has been 
achieved through improved breedings, development of hybrid 
seeds, researches into such basic process as photosynthesis 
and finally control of pests and weeds through the development 
and manufacture of pesticides, fungicides and herbicides, 
Increase in the cultivated area are often due to the 
technological improvement, as when better varieties or less 
costly cultural metaods make it economically feasible to 
produce crops in sub-nargin areas, ^ n any event, acreage 
as well as yield per acre must be taken into consideration 
in aii>«ssing the effects of technological improvments in 
2 
any country. The tecnnological implements have brought and 
great change in the agricultural development of the lower 
Gan-a-'^ amuna doab recjion since I960, It will be useful 
and interesting if we can identify and measure the various 
technical advances thc>t are mostly responsible for the 
2, Salmon, S. C, and Hanson, A. A., The Principles and Eractlce 
of Aqricuttural Research, London, 1964, P. 41. 
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transformation of agriculture. In recent years, significant 
changes have taken place in agricultural technology of India. 
The new agricultural technology consists of biochemical and 
chemical innovations. Biochemical innovations are one of the 
gifts of science and refer mainly to inputs which have a 
physiological effect in increasing productivity from a given 
land base. High yielding seeds, chemical fertilizers, pesticides 
etc. are examples of such innovations. Mechanical innovations 
are the gift of engineering and refer mainly to inputs which have 
a physiological effect in increasing timliness of field 
operations. Biochemical innovations are generally labour 
absorbing, land saving and neutral to scale of operation 
while mechanical innovations are generally labour displacing 
3 
and biased to scale. Biochemical innovations call for a 
high doze of working capital while mechanical innovations 
need huge capital investment. But these innovations have 
increased the production of agriculture. 
In our country the average ucc of feitiiizer is very 
low. It varies from 125 to 165 kilograms per hectare as 
against the recommended dose of 325 kilograms per ^ lectares. 
However, an attempt has been made to analyse the factors 
which influence the use of fertilizers in the fields. The 
economic condition of the farmers is one of the major factors 
in this respect. Illiteracy is one of the crucial factors 
3. Chadha, O.K., New Agricultural Technology, Farm size 
and Capital Structure, in Indian Journal of 
Regional Science. Vol, 9, No.2, 1977,P,125. 
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influencing the technological change in Indian ag r i cu l tu re . 
In brief the technological change in agr icu l ture cons i s t s of 
adoption of farming techniques developed through researches 
and calculated to bring out d ive r s i f i ca t ion and increase in 
productioJi and grea ter economic re turn t o the farmers. High 
ag r i cu l t u r a l production grea t ly depends on the use of f e r t i l i z e r s , 
improved seeds, i r r i g a t i o n f a c i l i t i e s and new ag r i cu l tu ra l 
implements. The fas t and extensive transformation of agr icu l -
ture depends on technological change and spa t i a l diffusion 
of ag r i cu l tu ra l innovations* 
(By the Hindustan "time Jan 29, 1986) A balanced appl icat ion 
of phosphatic and nitrogenous f e r t i l i z e r s , instead of only 
the low cost nitrogen as prac t i sed present ly , i s the main 
s t ra tegy for increasing product iv i ty of wheat, r i c e , pulses 
and oi lseeds in countxy's rainfed a reas . Mr. J. S. Kanwar, a 
Sc ien t i s t of the In terna t ional crop Research I n s t i t u t e for 
semi-arid Tropies (KRISAT) Hydrabad said.'^ 
In a paper read a t the regional seminar organised by the 
In ternat ional Phosphate I n s t i t u t e (IMPfiOs) on the theme 
"rainfed agr icu l tu re in southern Asia" here, Mr. Kanwar said 
the present deficiency of phosphorous in the semi-arid t rop ics 
4. Kanwar, J. S. A Sc ien t i s t of In te rna t iona l crop. Research 
I n s t i t u t e for semi-arid Tropics (ICRISAT) 
HYDR^ iBAD. " The Hindustan Times. Jan 29, 1986. 
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including India^ is limiting crop production "more 
serious than is generally realised." 
In another paper, Mr. J, Venkaleswarlu of the 
central Research Institute for Dry land Agriculture, 
Hydrabad, said rainfed areas, which constituted 70 percent 
of the total cultivated area, were more in need of 
fertilizers. 
Phosphorous has two main functions: Transporting 
energy and bearing the message of heredity, thus showing 
that phosphorous can be one of the major factors limiting 
growth and development of plant and all animal species 
including man. 
The deficiency of phosphorous can be corrected only 
using water soluble phosphates. Partially, acidulated rock 
phosphate can also be used effectively for removing 
pi 1 Oi; ph C't o u s c 1 e £ i c i e nc y, 
'ie has suggested that farmers should cultivate more 
legumes like pigenonpea, (Arhar) chickpea. Soyabean, 
moongbean and ground nut in these areas by using '=!hort 
duration and higher yielding varities coupled with appropriate 
doses of nitrogenous and phosphatic fertilizers. 
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^bde^n Agricultural Implements : 
Modern agr icu l tura l implements are the most important 
weapons for the ag r i cu l tu ra l transformation in India. Fami 
mechlnery and implements are of the recent or igin in the 
country. I t i s only af ter Independence tha t serious effor ts 
were made to introduce modern ag r i cu l tu ra l machinery and 
implements in the country for the ag r i cu l t u r a l operat ions . 
In the i n i t i a l s tage the use of such implements were con-
fined to the r ich landloards and peasants who could afford 
the expenditure. The medium and small farmers s t i l l 
5 
adopted the t r ad i t iona l method of cu l t i va t ion , IXiring the 
l a s t t en - f i f t een years an inpetus to use modern mechinary 
was given and cleaver and in te i legent , farmers were quick 
to r e a l i s e the advantage and adopted such implements. 
To purchase such agr icu l tu ra l Impl^nents, some commercial 
banks and government i n s t i t u t i o n s came to provide aid 
to the small and medium farmers in the form of loans 
at very reasonable r a t e of i n t e r e s t . These schemes has 
helped a io t to the small and medium farmers in India, 
With the help of these agr icu l tura l implements and machinery 
the farmers have improved t n e i r ag r i cu l tu ra l production 
per year. Mechanization or wide use of farm-machinery, t o o l s 
5. Mirchan Dani, G,G., Aspects of Agricul ture in India. 
New Delhi, 1973, P. 44. 
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and implements; rationalisation or application of science 
to different components of production i.e., improving the 
soil and making it most suitable for cultivativation, soil 
conservation, seed selection, developing plant protection, 
use of atomic energy and several other scientific methods 
of raising yiled per hactare; chemicalization or sufficient 
use of chemical fertilizers; irrigation or utilization 
of Water resources; rural electrification, means of communi-
cation and transport, institutionalisation or the development 
and effective functioning of the institutions of planning, 
financing; execution, education, training and research are 
the basic components of agricultural transformation. The 
agricultural transformation thus brought about is bound 
to increase per acre productivity, rise per capita productivity, 
reduce cost of production, increase the income of the farmers, 
create possibilities of capital investtnent in agriculture 
as also in other sector of economy and results in commerci-
alization ^f agriculture less exposed to the hazards and 
vagaries of weather and climates etc. 
The present supply of agricultural machinery, tools and 
implements such as in India is quite insufficient to meet 
the existing requirerient. At the initial stage the import of 
farm machinery could be favoured but ultimately the 
manufacture of big and small farm machinery inevitable. 
58 
The agricultural machinery, tool and implement 
plants should necessarily be under the control of public 
sector. This would enable reliability in design, quality 
and safety and ease of operation and adjustment. Beside 
the availability of machine, technical know-how is equally 
important. 
The ever increasing requirement of insecticides, 
weedicides, herbicides and pesticides will have to be met 
by the establishment of some new plants capable of producing 
different types of insecticides, weedicides, herbicides and 
pesticides in different parts of the country wherever it is 
feasible. These newly established plants should necessarily 
be under control of public sector, 
A plant protection organisation will have to be 
established as a chief agency for plant protection programme. 
The precise type of organisation will be dictated by its 
functiOiS, which have been defined as at least to be able i 
i) to advise growers in disease and pest problems and 
assist them in the self and efficient application 
of control measures; 
ii) to organise and carry out control operations which 
are beyond the ability of individual farmers; 
iii) to carryout demonstrrTtions and trials to meet local 
requirements; 
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Iv) to carry out surveys for the determination of tlie 
distribution and prevalence of crop diseases and pests; 
v) to disseminate information; and 
vi) to enforce national legislation concerning plant 
protection. 
Nearly every state in the country has substantial 
amount of waste plant material from crops and organic garbage, 
but little use seems'.usually to be made of this material, ^ t 
is possible to compost such waste and retiorn it to the soil 
as valuable organic mjitter. But even then supply of inorganic 
matter in the form of chemical fertilizers and potash forms 
an essential pre-requisite in the programme of new agricultural 
transformation. 
The better use of water in agriculture is one of the 
major step towards raising productivity. Thus irrigation is 
a must for the programme of new revolution in agriculture. J-t 
will ensure the output of foodstuffs and other crops, irrespective 
of the wiiims of nature. Irrigation may be possible through 
major, medium and minor irrigation projects, f'fechanization 
enables the formers to built terraces, ditches, watering ponds 
and canal which help to protect soil fertility and make full 
use of water supply. In addition mechanical water pumps 
facililate large-scale irrigation and drainage operations. 
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Rural e l e c t r i f i c a t i o n a l so forms an e s sen t i a l par t 
of the programme of ag r i cu l tu ra l transformation. Uses of 
e l e c t r i c i t y are numerous e .g . in l i f t i n g water for i r r i ga t ion , 
in workshops, in driving machines, in rura l i n d u s t r i l i z a t i o n , 
e t c . E lec t r i f i ca t ion of the farms under transformation in 
agr icu l tu re i s an e s sen t i a l pre-condit ion for a sucess 
of the programme. Development of modern means of t ranspor t 
and communicatior' in ru ra l areas too, should be provided. 
Roads construct ion work shuold be s ta r ted on a mass sca le . 
Surplus and displaced labours may very well be absorbed in the 
programme of road construct ion as also in rura l i r r i g a t i o n 
work. 
The c u l t i v a t o r s should be provided oi^portunity 
for obtaining inputs used in d i f fe ren t ag r i cu l tu ra l operations 
without any d i f f i c u l t y . As they obtain s a l t , o i l , soap, cloth 
and other commodities of da i ly use from the market without 
any d i f f i cu l ty , so a l so they should obtain good qua l i ty 
inputs without ariy harassment from tJie open market. If t h i s 
pr inc ip le i s adhered there seems t o be no reason of produ-
ct ion beincs h.^rnpered on account of lack of inputs . The ease 
of dis tr i 'nut ion could only be possible if the a v a i l a o i l i t y 
and suiply of inputs i s raised manyfold t o meet the ever 
increasing requirement of the Innd and i t s people. 
Use of f e r t i l i z e r s 61 
I t i s one of the most important inputs in the 
farm opera t ions . At present India i s facing d i f f i c u l t i e s 
in developing an adequate supply of cheap f e r t i l i z e r s among 
her fairmers. According to the s t a t i s t i c s published by 
f e r t i l i z e r Association of India, in 1970^there were as many 
as 48 f ac to r i e s already in production in 1970, 8 were under 
construct ion, 11 were approved in p r inc ip l e and 4 were in 
proposal s t age . The demand of f e r t i l i z e r has gradually 
increased during the process of transformation of agr icul -
t u r e af ter s i x t i e s and the introduct ion of H,Y,V« programme 
has further augmented the use of f e r t i l i z e r . Consequently 
more f e r t i l i z e r factor ies have been es tabl ished al lover the 
Country, There are three agencies through which f e r t i l i z e r s 
are d i s t r ibu ted in the country and these are : (a) The 
government f e r t i l i z e r depots (b) The cooperative and (c) 
^'rlvate dea l e r s , 
i'he modern use of f e r t i l i z e r s begain with the manufacture 
of Superphosphate by John Bunnet Lawer in 1843, ^ts use at 
the beglning Increased slowly but at present i t has been 
rapidly increased t o enhance crops production. The world 
consumption of f e r t i l i z e r s has increased three times during 
the l a s t two decades. Adequate use of f e r t i l i z e r s with 
suf f ic ien t i r r i g a t i o n can increase production five times 
than without f e r t i l i z e r s . In 1970 in India only 10,74 kg. 
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of nu t r i en t s were supplied on an average to a hectare of 
land as against 626 kg in Netherlands 371 kg in Japan, 
76 kg in U.S.A. while the worlds average i s 37 kg. But the rapid 
annual increase has been recorded in the recent years,The 
annual average consumption of f e r t i l i z e r s per hectare during 
1975-76 to 1977-78 was 18.7 kg. in India as compared 404 kg. 
in >/est Germany and 3 96,4 kg in Japan. The worlds average 
here i s 61,8 kg per hec ta re . Prom the above fac ts we can say 
tha t within the l imited period of 8 years the f e r t i l i z e r 
consumption in India has become almost double. This consumption 
however var ies from s t a t e to s t a t e . I t i s comparatively low 
in Assam, Bihar, Orissa, sn<i Rajasthan. 
Urea and sulphate of ammonia are the m.ost promising 
cnctnical l e r t i l i z e r s avai lable to the c u l t i v a t o r s for 
improving crop yields and i s get t ing inc reas in ly useful 
appl icat ion in Indian agr icu l tu re on a va r i e ty of crops. 
The reopon^c obtained by i t s op p l ica t ion i s both quick and 
ce r t a in . After application of t h i s f e r t i l i z e r the yield 
has gone up to 25-100 percent has been repor ted . 
Experiment conducted in Ranchi Agr icul tura l College 
shows that the uSe of xahosphorite in chemical f e r t i l i z e r 
7 
doubles the yield of wheat and soyabean, rhe other 
6. Nair, K.N,-'., Technological changes in Agriculture, 
consumption of Fer i : i l izer , New Delhi, 
1980, P, 141, 
7. i^drcnan Dani, G.G,,Aspect of Agricul ture in India,New Delhi, 
1973, P.26, 
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e x p e r i m e n t by t h e C e n t r a l S a l t and M a r i n e c h o n i c a i s 
R e s e a r c h I n s t i t u t e , Bhavnagar i n G u j r a t h a s d e v e l o p e d a 
p r o c e s s f o r m a n u f a c t u r i n g p o t a s s i u m f e r t i l i z e r s which i s 
s u i t a b l e f o r c r o p s . The e x h a u s t i o n of s o i l f e r t i l i t y i s 
removed by t h e a p p l i c a t i o n of p r o p e r c h e m i c a l f e r t i l i z e r s , 
iSoil i s a g r e a t n a t u r a l s t o r e house of a l l n u t r i e n t s needed 
f o r S u c c e s s f u l p l a n t growth p e r t i c u l a r l y o f o r g a n i c c h e m i c a l s 
l i k e n i t r o g e n . P o t a s h and p h o s p h o r i c a c i d (N.K, and P ) . 
The t a b l e . . 4 . . g i v e an i d e a of t h e enormous q u a n t i t y 
o f t h e s e e l e m e n t s which a r e removed from t h e s o i l by 
d i f f e r e n t c r o p s . 
TABLE 1 
Amount of f e r t i l i z e r used i n k g / h e c t a r e 
Types of Crop N K 
Rice 54 
Wheat 3 5 
Pota to 76 
Cotton 75 
Jov;ar 26 
O 
4 
12 
5 
7 
22 
16 
27 
26 
16 
F e r t i l i z e r i s t h e key input in i n c r e a s i n g a g r i c u l t u r a l 
p r o d u c t i v i t y , Every tonne of f e r t i l i z e r i n c r e a s e s t h e y i e ld 
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by about 10 tonnes of food grains . The annual consumption 
of f e r t i l i z e r i s thus, a good ind ica tor of the country 's 
perforroence in crop production. In the year 1979-80 the 
f e r t i l i z e r consumption in India was 52,56 lakh tonnes. In 
1980-81 i t i s about 54 lakh tonnes. To ensure tha t the r i g h t 
type of f e r t i l i z e r reaches the farmers in the r ight quant i ty , 
a t the r igh t time and at r igh t p r i ce , a number of inovat ive 
measures have been taken in th i s d i r ec t ion . 
High yie lding va r i e t i e s of seeds : 
Every farmer i s aware of the p o t e n t i a l i t y of H,Y,V, 
of seeds in r a i s ing the ag r i cu l tu ra l production. The new 
s t r a t egy , therefore , in essence called for implemeritation 
of the H, y. V, programme. Considering the progress made 
during l a s t four-five years , the new s t ra tegy promises a 
higher r a t e of growth in food grains production and a t t a i n -
ment of i-elf-suf ficiency. The H.Y,V. programne i s the main 
plan of the new ag r i cu l tu ra l s t ra tegy. This programme covers 
major food crops such as, wheat, r i ce , maize, Jowar, and 
Bajra, fhe success of t h i s programme could be judged as to 
what extent agr icu l ture has been transfoirmed and to what • 
level the production has been augmented. Since 1965-66 which 
i s known as the base year of the new agr i cu l tu ra l s t ra tegy, 
t he wheat production has increased three fold and r i ce 
g 
production by more than 76 percent , Jowar, Bajra and maize 
8, India, A Refenrece Annuals Agriculture, 1981, P, 209. 
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has mace a l i t t l e progress because of the lack of su i t ab le 
hybrides and incidence of p e s t s and diseases on sorie of the 
hybrids. The coverage of area under t h i s programiiie has r e g i s -
tered a sharp increase, from 18.9 lakh hectars in 1966-67 to 
4.20 crore hectares in 1978-79 and 4,80 crore hectars in 
1980-81, 
Beside wheat, r i c e has also made a sharp progress in 
the production, An important development in r i c e cu l t iva t ion 
i s the replacement of coarse high yielding v a r i t i e s of r i c e 
by high qua l i ty finegrain v a r i e t i e s l i k e Ratna, Vijaya, 
I.R. 20, Saket, Mahsuri and a number of lET se lec t ions . As 
a r e su l t of the introduction of H, Y. V., r i c e production i s 
also increas ing at a f a s t e r r a t e in the non- t rad i t iona l r i c e 
growing s t a t e s , l i k e Punjab, Haryana and Western Uttar Pradesh. 
The country has a t ta ined se l f - suf f ic iency in seeds 
of high yielding va r i e t i e s and i s in a pos i t ion even to 
export these seeds to other countr ies . 
I r r iga t ion t 
India i s mansoonal country. Here r a i n f a l l received 
by mansoon i s not suf f ic ien t for ag r i cu l tu ra l purposes and 
9 lack ol so i l moisture frequently reduce crop yield. In 
such a condition^ i r r i g a t i o n i s used to supplement r a i n f a l l 
as and when necessary to provide suf f ic ien t amount of moisture 
9, Robinson, D. h., Fream's Elements of Agriculture, London, 
1972, P. 108. 
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for the crops. Irrigation is the most important input in 
the process of agricultural transformation. 
Most of the Indian agriculture is carried out under 
rainfed conditions. In many areas production is not possible 
v;ithout proper irrigation and in other areas supplimented 
irrigation makes it possible to maintain production at reasonable 
levels and to avoid crop failure due to unstable rainfall. 
The most effective policy of irrigation will vary from one 
w-rea to other. It has recently been suggested that the 
country can be divided into three broad groups of areas 
according to the character of water supply and the stability 
of production and for that different policies are required 
for each of these areas. The first area where there is an 
assured wat<^ r supply both in volume and in spread either 
from assured rainfall or from source of irrigatidn. In these 
areas irrigation policy should be intensive and the aim should 
be to maximize the per hectare yield of different crops by 
multiple cropping method, 
Uttar Pradesh is one of the most important agricultural 
state in Indie. Here the main source of irrigation is canal 
irrigation and Tube-well irrigation. Besides there are tank 
irrigation and well irrigation also. For getting the maximum 
benefit frorr; irrigation, a region requires at first an increase 
10, Sen, S.R,, Growth and Instability in Indian Agriculture, 
Agricultural Situation in India, Vol.21, 1967, 
P.831. 
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in the number of cemals. Tube-well, tank e t c , -Secondly, 
the loss of i r r i g a t i o n water through evaporation and 
seepage muat be reduced through various techniques, Thirdly, 
such type of technique should be adopted vjhich should 
be cheap and . l i f t s water to a higher l eve l , if required. 
Lif t ing of water to a higher level i s done e i the r by man-
power, bullocks, or mechanical power such as o i l engine with 
punp or e l e c t r i c motors with pump. Fourthly, in 3hdia the 
methods of i r r i g a t i o n being used i s not much e f f ic ien t . 
The se lec t ion of most s u i t a b l e i r r i g a t i o n for each f ie ld . 
Carefully applied, v/ill cont r ibu te grea t ly tov/ards increas ing 
crop y ie ld . 
I t i s a well es tabl ished fact tha t i r r i g a t i o n la the 
l i f e breath of ag r i cu l tu re . I t s importance in the transformation 
of ag r i cu l tu re in general and in mansoonal countr ies in 
p a r t i c u l a r hardly needs any emphasis. Very often i t p lays 
a decis ive role in the se lec t ion of crops to be sown, cropping 
pa t t e rn , i n t ens i t y of croping, crop combination, extent of 
yield and the time of sowing the crop e tc , A number of 
ana ly t ica l s tudies have proved that 3hdia can increase i t s 
a g r i c u l t u r a l production to a very large extent , if adequate 
11 
and assured i r r iga t ion f a c i l i t i e s are ava i lab le , 
11, Fohdixar.ad, N., Technological change and Spatial Diffusion 
of Agricul tural Innovations, in Perspectives 
in Agricul tural Geography^ New Delhi, 
Vol,V, 1981, PP. 317-18, 
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use of Pes t ic ides and ContJct>l of Diseases : 
Several i n s t i t u t e s including the Central Food Pechno-
log ica l Research I n s t i t u t e , Mysore, and the Indian Agricul-
t u r a l Research I n s t i t u t e , New Etelhi, has done analysis of 
various p e s t i c i d e s . In t o t a l about 1,000 p e s t i c i d e s are used 
throughout the vrorld. About 250 p e s t i c i d e s are used in 
agr icu l tu re , of which hundred are i n s e c t i c i d e s , 50 herbic ides , 
50 fungicides, 20 nemacldes and 30 other chemicals, D, D. T. 
as a pe s t i c i de has been used to k i l l i n sec t s that d is t roy 
crops. This type of p e s t i c i d e has iinpit>ved the economic, 
12 
socia l and health s tatus of developing count r ies , 
use of pes t i c ides in India s tar ted only af te r inde-
pendence and the f i r s t p l an t to produce pe s t i c i de (BHC) on 
con.mercial basis was setup in the year 1952, The f i r s t 
publ ic sector D, D, T, p lant came into exis tence in 1955. The 
use of pe s t i c ide s in India increased from 3,750 tonnes 
pe r year in 1952 to 25,000 in 1957 and 45,000 tonnes in 1962, 
The t o t a l requirement of p e s t i c i d e s for the year 1978-79 
was 77,420 tonnes. 
Weeds grow besides the crop and compete for moisture, 
l i gh t and nu t r i en t s , and thus reduce the yield of the main 
crops. Weed grows on land as well as in water and on a i l 
12. Science Reporter, New Delhi, May, 1980, PP. 316-320. 
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type of s o i l / at a l l elevation and in a l l seasons. I t has 
been estimated that the average yearly losses due to weed 
in crop lands i s greater than due to animal and plant 
d iseases . 
There are cer ta in weeds which are poisonous to man 
and animals. Weeds usual ly grows fas te r than crop p lant 
and thus prevent the crop p l a n t s to get proper sunlight . 
The only way to avoid losses in crop production by 
weeds i s to control the weed by p rac t i c ing clean cu l t i va t ion . 
If the proper weed cont ro ls in a l l farms of India are pract iced 
there wi l l be 10 to 25 percent increase in agr icu l tu ra l 
producti:;n. 
Insec ts and pes t s are the most dangerous elements 
which destroy and reduce the production of crops. For p lan t 
protec t ion measures, the i n sec t s , d iseases and pes t s can be 
checked to increase the yield of the crop. The organism, 
causing d isease of plant may be e i the r p l a n t s or animals. 
The animal pes t s l a rge ly belong to i n sec t s but sna i l s , s lugs, 
crabs and rodents are also the p e s t s . Large animals such 
as wild boar. Jackal, deers , and Elephant etc. also d i s t roy 
13 the crops. 
13. Kumar, L, ci, o, and o thers . Agriculture in India# Bombay 
1963, Vol.2, P. 192, 
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The u s e of c h e i r d c a l s f o r c o n t r o l l i n g t h e d i s e a s e s 
and p e s t s a r e wide sp read i n t h e vrorl6 t o d a y , ^he c h e m i c a l s 
used i n a g r i c u l t u r e f o r p e s t s and d i s e a s e c o n t r o l depends 
t o a l a r ^ e e x t e n t upon t h e a v a i l a b i l i t y o f s u i t a b l e m a c h i n e r y 
f o r a p p l y i n g tham, becau^^e i t i s used i n d i f f e r e n t forms 
such as d u s t s , s p r a y s e t c . The t h r e e main g r o u p s of p e s t s 
c o n t r o l c h e m i c a l s a r e t h e i n s e c t i c i d e , h e r b i c i d e s , and t h e 
f u n g i c i d e s , ChoTiicals such a s D. D, T , , P a r a t h i o n , D i a t h i o n , 
Schadam, TMPP and METP. S t i l l 2 ,4 ,S- .T and TAG have been 
r e c e n t l y i n t r o d u c e d and v a r i o u s t e c h n i q u e s a r e used f o r t h e 
a p p l i c a t i o n of t h e s e c h e m i c a l s i n t h e f i e l d s . These c o n t r o l 
measure of weeds , r e s u l t e d i n a g r e a t a g r i c u l t u r a l t r a n s -
f o r m a t i o n by which t h e a g r i c u l t u r a l p r o d u c t i v i t y i s r a i s e d 
u p t o a v e r y h i g h l e v e l , 
lL\^SfITUriONAL FACTORS : 
I n s t i t u t i o n a l f a c t o r s p l a y s a v e r y i m p o r t a n t r o l e i n 
t h e t r a n s f o r m a t i o n of a g r i c u l t u r e . I t i n c l u d e s l a n d c o n s o l i -
CQt ion , c r e d i t su^^oly, c o o p e r a t i v e s o c i e t y , l and t e n u r e and 
l a n d r e v e n u e , l and h o l d i n g , and s i z e of h o l d i n g . These f a c t o r s 
p l a y s a v e r y v~ i :p i ' \ : can t r o l e i n t h e t r a n s f o r m a t i o n of 
a g r i c u l t u r e in lower Ganga-'-'^amuna d o a b , 
L':^ -jd c o n s o l i d a t i o n : 
A g r i c u l t u r e i s t h e b a s i c o c c i p a t i o n of thf^ .uidian 
p o p u l a t i o n . The t e rm land c o n s o l i d a t i o n h a s been d e f i n e d 
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as an amalgamation and r ed i s t r ibu t ion of a l l or any i so la ted 
and scat tered unit of individual p lo t i n t o one consolidated 
14 compact f i e ld . 
As we a l l know division and sub-division of holding 
r e s u l t s in the inef f ic ien t and unprofi table farming. By-
means of consolidation of holding, a l l the scat tered p l o t s 
a re consolidated in a compact farro of l a rger s ize which 
i s equivalent to the area of a l l the sca t te red p lo t s put 
together . Once a l l the scat tered f ie lds of a farmer became 
corripact or consolidated, then i t became easy to make use 
of the modern technique of cu l t i va t ion . Now the farmer can 
erect tube well in his consolidated f i e ld s and can use 
newly developed techniques of agr icu l ture , e .g . , high 
yielding v a r i e t i e s of seeds, chemical f e r t i l i z e r s , i r r l g a t i c n , 
pe s t i c i de s , i n sec t i c ides . Tractors, harves ters , threashers 
e t c . Thus we can say tha t the consolidation of holding has 
a d i r ec t effect on the product ively of ag r i cu l tu re and thus 
by consolidat ion the Indian agr icu l tu re has been transformed 
in to a r igh t d i rec t ion . 
Land Tenure : 
Of the various t a c t o r s that cont r ibute to the wel l -
being of the agr icu l tu ra l indus t ry , the system of land tenure 
14, Government of India, 'Consolidation of Fx>ldinqs. 
New Delhi, 1957, P. 2. 
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i s by far the rrost jteportant. The term "land tenure" stands 
for the syGtan of r i gh t s and obligation of the members of the 
r u r a l community in re la t ion t o the landlord and s t a t e , ^t 
r e f e r s to the terms or condit ions upon which land i s held 
or po-.sessed. In brief, the syston of land tenure r e l a t e s 
to the question of intermediary i n t e r e s t s , land u ' i l i s a t i o n 
and d i s t r ibu t ion of farm income. Obviously the i^ystem of 
land tenure i s ideal in the sense tha t i t provides (i) The 
maximum u t i l i s a t i o n of land in the general i n t e re s t of the 
comm.unity, ( i i ) most e f f i c ien t cu l t iva t ion and progressive 
iarming, ( i i i ) f a i r d i s t r i bu t i on of farm income, (iv) opening 
up of oppor tuni t ies for a fur ther development of peasants 
persona l i ty , and (v) peace and soc ia l progress in the country* 
s ide . The cu l t i va to r wi l l have the incent ive to produce more 
and be t t e r only when he enjoys securi ty of tenure and i s assurec 
of f a i r re turn for his labour. At the same time i t should be 
so designed as to promote the well being of the whole man and 
t o subserve desi rable socia l ends, Ctertainly social values 
must not be sacrif iced for the sake of economic eff iciency. 
Before we study the land reforms, i t will serve as a 
good back ground to know the main features and defects 
of the prevalent l-ind systerr; before the introduction of 
reforiiiG and .MISO the various a l t e rna t ives thtit c:an be suqgested 
in tiii^ connection. 
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Main land Tenure of India before the Reform : 
Broadly speaking, the lan.<3 in most pa r t of India 
before the agrarian reform was held in or other of the 
three major system. These were (i) the permanently se t t l ed 
Estate •System, ( i i ) the Temporarily Se t t l ed Estate System 
and ( i i i ) the Ryotwari System. The permanently se t t l ed 
e s t a t e system covered near ly 25 percent of the area. I t 
prevai led in most p a r t s of Bengal and Bihar, about one-half 
of Orissa, one-third of Madras and smaller p a r t s of Assam and 
Ut tar Pradesh, The temporarily s e t t l ed e s t a t e system accounted 
for 39 percent and prevai led in Uttar Pradesh, Madhya Pradesh, 
about one fourth of the s t a t e of Oriss^ and in some areas 
in the s t a t e s where the Permanently s e t t l ed e s t a t e system 
preva i led . The Ryotwari system, .which covered about 35 percent 
of the land, prevailed in the res t of the country, 
xi,c broad d is t inguish ing features of these three major 
land systems of the country were br ie f ly as fallows : The 
revenue was fixed in perpetu i ty ' under t he permanent s e t t l e d 
e s t a t e system, whereas i t was revisable under the other two. 
Anotli-r well kno'.^ feature was tha t while under ryotwari t h e 
land revenue w-is a^^^essed on individual pieces of land and 
the actual occupant, who po^^sessed a permanent and he r i t ab l e 
r ight of occupancy, v;as l i a b l e for i t s payment; under t he 
permanent and temporarily se t t l ed es t a t e system, the uni t 
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of assessment was the "est . i te" and the holder of the 
e s t a t e (comnnonly called the p rop r i e to r ) , and not the actual 
occupant of land, was responsible for the payment of land 
revenue. 
In t h i s connection, i t i s necessary t o refer to an 
essen t ia l common feature of a l l the three major systems. 
There was in respect of every individual p iece of land 
a person known as occupancy-right holder. Me held the land 
on a permanent and he r i t ab l e tenure and general ly also 
possessed the r igh t s of t r ans f e r . Under the ryotwari systerri 
t h e occupancy-right-holder paid land revenue to the ^overnrrent 
while under the other two systems he paid rent to the 
prxDprietor of the e s t a t e . Both the payments were s imilar 
in cnaracter in the sence tha t they were not determined 
on a purely contractual bas i s . Generally speaking, occupancy,r 
r i gh t -ho lde r s , instead of cu l t iva t ing lands themselves, 
used to l ease t h e i r lands to tenants and they, in t h e i r 
turn, to Sub-tenants on terms which inh ib i ted ef f ic ient 
c u l t i v a t i o n . Thus not land but man behind the plough used to 
be exploi ted. 
Defects of these systems : 
Under a l l the e x i s t i n g land systenr,s small holdings 
were the ru le , large holdings were r e l a t i v e l y few in number. 
o 
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Thore wao to be f-una a s t rong tendency, which v/as d i r e c t l y 
r c lu t ab ie to the r ight of inher i tance and t r ans fe r of land, 
to a prov-jreasive diminution in the size of toldings and 
t n e i r fragmentation. This increasing suD-divlsion and 
fragmentation of our ag r i cu l t u r a l holdings consti tuted as 
ne of the pr inc ipal d e t ec t s of our land system. I t stood 
in the v;ay of poorer u t i i i z ^ t i o n of land, leading to pvoeirty 
of the Soil and poverty of the cu l t i va to r . 
Further , and that i s even more ser ious , there was the 
great evil of sub - l e t t i ng . This evil wc^  not confined to any 
pfiorticul ir system; i t was universa l ly present , though in 
d i f ferent degrees, jji a l l the dif ferent forms of our land 
systai , . Taking the country as a whole, about 80 perrent 
of the lanv was cul t ivated by farmers who did not own the 
land. In other v/ords, four - f i f th of our land was in the 
hanos oi absentee landloarcs \iho v/ere simi)ly r en t - r ece ive r s . 
•^ 'liey die not then'selves attend to cu l t iva t ion but gave t h e i r 
lands on lea-^e to tenants for ^mrposes of cu l t iva t ion . In 
many C;ises Liio tenants also c^idthe 3ciw.e thing, sub- le t t ing 
tiia l.inc-s to otiiers. Thus there • ,rf w a l a rge nurcer of 
^;..-entce landlc ;idj cuid inceniiediarifS between the a.ctual 
t i l l rr anc the o ta t e v.'ho extracted incon.e frcm land v;ithout 
perforraing any useiul function. 
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Although the terms of tenancy varied, i t wis general ly 
based on the crop-sharing syotetn. The tenant had to bear 
hixnself a l l the expenses of cu l t iva t ion and v/as u-^ually 
required to pay over 50 percent of the gross produce as ren t . 
Obviously in a country of small holdings, such high proport ions 
of the rent payn.ent were excessive. Cer ta in ly t h i s amounted 
to rack-rent ing, ^ore often than not, t he proportion of the 
produce tha t remained with the tenant a f t e r meeting the expen-
ses of cu l t iva t ion and paym.ent of h is rent , used t o be simply 
insuf f i c ien t to maintain him and h is family. No wonder then 
tha t he remained so poor/ and being, poor, he lacked the 
means to effect improvements on his holding or even to main-
t a i n the ex i s t i ng low f e r t i l i t y of the s o i l . This na tu ra l ly 
hindered production and made agr icul ture backward. The 
cu l t iv i tors very frev^uently had to turn t o the money lenders 
for help, a very cost ly help indeed, r e s u l t i n g in a l ienat ion 
of 1 inu and steady increase in the number of landless 
p r o l e t a r i a t s . 
Thus, in brief, our land syszeni resolved into one 
where land w ,s nobody's concern, The t i l l e r had a depressed 
s t a tu s , lie was rack-rented and poor. He also 1 icked secur i ty . 
Consequently he had ne i the r the means, nor the necessary 
incent ive to effect improvements. At the same t i r e the 
landlord, assured of high p r o f i t s from cu l t iva t ion through 
h is tenants , f e l t sa t i s f i ed and as such took l i t t l e 
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interGi^t in ext- iuion of cul t iva t ion or in making improve-
ments on land. 
In August 1946, the U.P, Assembly accept:cd the 
p r i n c i p l e of a abol i t ion of ^^mindari systerr,, A Zarnindari 
Abolition 'Committee was appointed to prepare a scheme for 
the abol i t ion of the Zamindars, The abol i t ion of intermediary 
r i g h t s i s no doubt a th ing of great achievement in the f ie ld 
of land reform in the country during recent years. 
Al ternat ive Systems : 
Broadly speaking, the a l t e rna t ive schemes of organi-
sation are (i) State farming, ( i i ) C a p i t a l i s t Farming, 
( i i i ) Col lect ive Farming, (iv) Peasant Propr ie torship , and 
(v) Co-operative farming. 
S ta te faming : 
Under t h i s system land ;vould be nat ional ised and 
managed h^y government o f f i c i a l s . The c u l t i v a t o r s would 
thus be reduced to the s ta tus of wage-labourers, 
i"he only country where s t a t e farming has been attempted 
on a f a i r l y la rge scale i s U.S,s. R. There are la rge number 
of ^ ta te farms. These farms are very la rge in are-iS extending 
upto thousand of hactares. All the ag r i cu l tu ra l experimental 
a c t i v i t i e s are carried out on these s t a t e farms. 
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It i s extremely doubtful whether in our country 
the scheme qf s t a t e farming, i f put in to p r ac t i c e on a 
f a i r ly la rge scale, would prove oommorcially and otherv.'ise 
successful . Of course i t v;ouid not be very f a i r to say 
that stctte farms can ' t be commercially successful, because 
the incent ive for e f f i c ien t production would be weak both 
in the managers and in the ag r i cu l tu ra l workers. Such an 
argument i s raised against every kind na t iona l i s a t i on . But 
from that point of view in the modem indust ry also, the 
managers and workers are hired. They do not own the fac to r i e s 
in which they work, Siniii^ipiy in big c a p i t a l i s t farms, a 
number of paid managers eind workers are engaged to run i t s 
various departm(-;nts. In our country the record of the s t a t e 
faming i s not very encouraging. In many cases scute farius 
Have been nodels of reckless expenditure; and if the pay 
of o f f i c i a l s and other miscellaneous expenses be included, 
thie co-it of production would probably be too high. 
Apart from t h i s , s t a t e farming has many social and 
p o l i t i c a l implications which make i t unacceptable to us on 
any la rge sca le . The cons t i tu t ion of free India guarantees 
to p ro tec t the i n s t i t u t i o n of p r iva te prxjperty, v/hereas 
the system of s t a t e farming involves i t s complete abol i t ion . 
Again, i t will lead to over cen t r a l i s a t i on of powers- soc ia l , 
economic and p o l i t i c a l , and hence wil l be incompatible with 
the democratic way of l i f e to which we are now pledged. 
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Although lr.rce scale reorganisation o£ our 
agriculture on the basis of state farming will be unacc-
eptable to us, the establishment of a number of state 
farms for purposes of experiments, growing good seeds, 
demonstrations, of improved methods t<5 cultivators and such 
other purposes will be a desirable policy. The areas which 
are being reclaimed offer a good opportunity for the 
establishment of state farms. The state with its vast 
resources can bring such areas under cultivation and thereby 
increase the volume of production, 
2. Capitalist Farming : 
After acquiring the property rights in land, the state 
may auction the land to Private capitalists for scientific 
cultiv.^ tion subject to certain conditions relating to 
minimum wages^ condition of work, etc. It is held that such 
a systen will lead to the fulled utilisation of land 
resources, and if proper conditions are imposed", it will 
give good w^ ^^ ges to labours and make for better housing 
and other amenities, It will also facilitate the growth 
of agro-industries in the country. 
It is very doubtful that a large number of capitalists 
will be rendy to invest their capital in agriculture when 
industrial and coinmercial opportunaties are available, T}iis 
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is very well bornout by past experience. Leaving a f®w 
exceptions, hardly any interest has so far been shown by 
such land lords in reclamation of waste or development of 
their holemands. And even if we accept for a moment that 
private capital will be forthcoming in adequate amounts and 
that under proper safeguards the system wi^l lead to improved 
land utilisation, it can't gain our support for it will not 
be desirable from social and political point of view, 
^urely, a system that would deprive the agriculturists of 
all their rights in hand, reduce them to the position of 
industrial labourers and subject them to capitalist exploi-
tation hardly deserves serious consideration. 
3. Collective Farming : 
The essential features of collective system, its 
organisation and also the reasons for its unsuitability 
as far as our country is concerned are discussed below in 
brief, 
Under collective farming, ownership of all land, 
stock and capital vests in the community as a whole. There 
is no private property in land and individual holdings 
are completely abolished. The work of cultivation is carried 
on the whole farm as one unit of organisation under a 
management conmittee elected from among the members. The 
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corpmittee lays dovm programmes of daily work, direct 
and supervis6!s the performance of all agricultural operations, 
It org-inises credit, marketing, insurance etc, and also 
makes arrangements for special social services such as 
education, medical aid and recreation centres. 
Members of the collective farms are treated as 
equ.^ 1, but theit wages are not necessarily equal. Wages are 
received according to the nature and extent of work done 
by them. The profits of the farm are generally distributed 
on the basis of wages earned by each member. In certain 
cases, however, both production and consumption are communal. 
In such cases a member shares in everything provided 
by the farm food, clothing, housing, etc, by virtue of being 
a member, and not in proportion to the work done by him. 
^e works not with the motive of personal gain but from a 
sen^e of duty, for the well-being of the group as a whole. 
Collective farming has been tried in different parts 
of the world notably in U, S, S,R,, I%xico, and Palestine. 
In these countries this farming has achieved a fair 
measure of success. 
As far as India is concerned, it has little 
possibilities .? t any rate for some time to come. There 
are both constitutional and sentimental difficulties in 
its way. It involves complete abolition of the right 
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of private ownership of l^-^nd^  a right v/hich is highly 
valued in respected Of this country. Even in the consti-
tution of India/ it has been recognised as one of the 
fundamental rights of the citizen of the country. In view 
of this it can be introduced only when it becomes a 
declared objective of state policy. But any such attempt 
to establish collectivisation is bound to be opposed by 
the peasants as a class on account of the deep attachment 
to the ownership of land that is to be found in the country. 
And this becomes all the more justifiable in case the 
owners of factors of production in other sectors are 
left undisturbed. So the question of reorganising our agri-
culture on the basis of collective farming would arise only 
when all the sectors of the Indian economy were transformed 
into a completely socialist system, 
4, Co-operative Farming t 
The system of oo-.operative farming offers a concrete 
solution for the fundamental problem of our agriculture. 
It provides for a re-organisation of our agricultural 
economy in the form of an efficient syste:.i of production. 
It o fers an effective remedy for uneconomic holding 
and enables the small farmers to reap the benefits of large 
scale farming, to effect economic in the cost of culti-
vation and realise the technical possibilities of Increased 
production. 
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Besides promotincj economic efficiency, this 
form of organisation has added significance in the 
fact that its growth is closely related to the training 
of the individuals in the art of self-government, ^t 
develops social morality and also facilitates the changes 
over from a capitalist to a socialist economy without 
the use of force or compulision. It is indeed a peaceful 
revolution in action. 
There are many technical, financial and administra-
tive difficulties in the way of the adoption and working 
of this system. Indeed the difficulties are bound to be 
very great during the initial stages. Yet the whole system 
is so well suited to the genius and traditions of the 
country that every effort need to be made, even if that be 
at the cost of some sacrifice to creat conditions conducive 
to its establishment, 
5, Peasant Proprietorship t 
A very large number of cultivators are in the view 
of this system of agriculture, under this system all 
intermediary rights in land is abolished. The pea^ e^nt is 
tiie owner of the land. He possess a permanent, inheritable 
and transterable right in land. He cultivate the land 
himself and pay the revenue fixed on his holding to the 
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s t a t e . There i s d i rec t re la t ionsh ip oetween the peasant 
and the s t a t e . At present t l i is pa t te rn of a-jricultural system 
i s p reva i l ing in aliro.=t a l l the s t a t e s of the country. 
The argument that are generally put forth in favour 
of peasant propr ie torship can be summarised : 
1. I t wi l l give maximum anployment to the Irtjour ava i l - . 
able, 
2. I t wil l bring about economic decent ra l i sa t ion 
and provide an independent means of Support to the 
majority of our producers, 
3. I t wi l l preserve l i be r t y and denocratic rural society 
and also es tab l i sh social s t a b i l i t y and self respect , 
4. I t wil l gives the grea tes t poss ib le yield per acre 
and maintain maximum so i l f e r t i l i t y , 
5. I t will sui t our social s t ruc tu re and sa t i s fy the 
peasan t ' s love for land, 
The case ot peasant propr ie torship t^us appears to be 
ra ther very strong. It has a great psychological and sentimental 
appeal in as much as i t s a t i s f i e s the peasants love for land. 
I t provide the necessary incentive for maximum eLlort and 
eff iciency. Yet i t needs to be pointed out that in i t s pure 
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and fu l l ±1 edged form i t wi l l not be very helpful in the 
effect ive solution of our major agr icu l tu ra l problems. The 
mot>t in t r ac tab le fe.iture of our agrarian economy i s the 
sn;all s ize of holdings occupied by the vast majority of our 
c u l t i v a t o r s . As long as t h i s feature continues there can be 
no effect ive solution of the problem of low production and 
crushing poverty of the cu l t i va to r s , Reclamaticn of waste 
land and i t s d i s t r ibu t ion among landless persons wil l not 
help in increasing the s i z e of holdings to any s ignif icant 
extent , Redistribution of large farms among small hxsldings 
will also not serve the purpose. The ex is t ing pat tern of our 
agr icu l tu ra l economy i s exceedingly complex and rh" problems 
facing i t are many fold and varied. I t w i l l , therefore, be 
oe t t e r to tdke inco account the whole se t of conditions obtain-
able in the country and adopt f lexible land system or systems 
so tn„t cney may oe evolved progress ively out of the experi-
ence yainec through our experiments. In our view cooperatively 
regulci.,ec and organised peasant propr ie torship wil l be a 
beztev a l t e rna t i ve . 
Credit su,)ply : 
Creai t is as Sosential for agr icu l tu re as for trade and 
i n d u s t r i e s . The farmers requirs i t for buying livr-stocks, seeds, 
ag r i cu l tu ra l inplements, and f e r t i l i z e r s e t c . So we can say 
thdt c redi t supply i s the l i f e blood of for Indian ag r i cu l tu re . 
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by p f t i c i r n t c rec i t ii;^stem we mean an i n s t i t u t i o n providing 
Qcequate and cheap c red i t for productive purposes. In 
agr icu l tu re one of the main obstacles i s the smallness of 
the incon^e of the fairmer. Generally there are l ive agencies 
which provide agr icu l tu ra l credi t in the country, and they 
are -
1. Incigenous nx^ney-l enders. inciuaing even the Zamindars and 
tenants . 
2. Cooperative s o c i e t i e s including c red i t soc i e t i e s , 
lane n;ortgage bank and marketing s o c i e t i e s . 
3 . Bank s 
4. State manaqec or controlled c red i t agencies including the 
Heserve Bank of India, 
5. ri.e s t a t e . 
For the agr icu l tu ra l development in general and adoption 
of . jgr icui tural innovations in p e r t i c u l a r , substant ia l arrount 
of ca^^ital i s required. But the Indian farrrer i s so poor tha t 
he can not afforc i t properly. He takes rroney at a very 
high r-ite of compound in t e r e s t from various sources l i k e 
miccle nan, money lender and coumiosion agents for his da i ly 
l i t e anc occesional ceremonies. They exploi t him to the 
maximum extent . The re^iult i s tha t tne farmer hardly get rid 
of the cebt of thcje agencies. I t i s r i g h t l y remarked 
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tha t Indian farmers, by and large are born in de l t , grow 
up in debt, and die in a debt. For the development of ag r i -
cu l tu re , the governn.ent and various i n s t i t u t i o n s are t ry ing 
to help them by providing credi t f a c i l i t i e s at lower r a t e 
of i n t e r e s t . If these f a c i l i t i e s are ava i lab le to the farmers, 
they could grow double or even t r i p l e crops in a f i e ld 
within a year. 
iieveral s tudies have highlighted the fact that i f 
adequate and timely credi t at lower i n t e r e s t ra te i s 
avai lable to the farmers, they would develop the i r agr icu l ture 
more quickly. As a matter of fact a v a i l a b i l i t y of adequate 
and timely credit f a c i l i t i e s promote fast development of 
ag r i cu l t u r e . 
Cooperative Society : 
Ccoperotive soc ie t i e s play a very s ign i f i can t ro le in 
the deveiOi^ment of ag r i cu l tu re . The cooperative soc i e t i e s in 
Inaia huve so far been able to provide long term, short 
term and medium term loans to such c u l t i v a t o r s wto are only 
the trembers or the cooperative, cooper^itive soc i e t i e s are 
regarded by far the best agency to provide productive loans 
to the farmers. The chief merit of cooperative finance i s 
th.c.t i t i s supposed to promote the effect ive use of loans 
through eff ic ient supervision. They get urgent and immediate 
t inanc ia l help through cooperdtives. 
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Wexc irr.fortant thing i s the problem of cigricultural 
marketing uecause the met noes of aaie are pr indt ive and very 
de tec t ive , iiow the cooperatives ax-e the best remedies with 
respect to the dgr icui tura l miarketing. Cooperative m.-irketing 
a c t i v i t i e s may no longer be to the disadvantage of the 
c u l t i v a t o r s . 
In the field of agr icu l ture cooperative comprises almost 
every a c t i v i t y that i s associated with the agr icul tura l 
organizat ion. I t i s the best medium for a progressive and 
developed agr icul ture , hajor items of agr icu l tura l devlooment 
provided by cooperatives are supply and d i s t r ibu t ion of 
chemical f e r t i l i z e r s , d i s t r i bu t i on of high yielding v a r i e t i e s 
of Seeds, c i s t r i bu t ion of new implements and machinery, 
i r r i g a t i . n f a c i l i t i e s , p e r s t i c i d e s and spraying eiuipments 
e t c . 
In recent years, the ro le of a cooperative in f e r t i -
l i z e r a i s t r iDut ion has been subs tan t i a l ly enlarged. I t i s 
functioning as exclusive agents of s t a t e Government for 
d i s t r i c u t i o n of nitrogenous f e r t i l i z e r s in several s t a t e s 
of India. The sale of chemical f e r t i l i z e r by cooper i t ives 
incrta'^^eo from about i^s.32 crores to Rs.7 3 crores in 1953-6 4 
in Incia . Cooperative finance continued to be in favour 
of crop loans which accou.,ted tor Rs.b38 crores in 1977. 
In thi^ way, cooperatives have been contr ibut ing in several 
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ways to the cevt-lOijn-.<-nt of agr icul ture especial ly in the 
supply of agr icu l tura l Inputs . Cooperatives also help to 
the formers in marketing and other se rv ices . 
Land hole inqs 
I t i s a very important factor for agr icu l tu ra l develop-
ment. This has been l i s t e d as a major problem of Indian 
agr icu l tu re because a la rge number of holdings are declared 
as uneconomic. During the Bri t i sh ru le in India, the condition 
of farmers and scope of agr icul ture development was very 
unsa t i s fac tory . This was because the e v i l s of the i n s t i t u t i o n a l 
fac tors hao reached to t h e i r maximum. In the pre-independence 
period tr.e story of agr icu l ture was a s tory of feudalism which 
consisted of a l l ev i l s of feudalism and land ownership. In 
t h i s System of agr icu l tu re , a very la rge proportion of ag r i -
cultur-i l produce goes in to the pocket of landloards and 
the tanners yet a very small share from i t . Above a i l the 
farmers cio not have t h e i r tenure secur i ty . Therefore t h e i r 
i n t e r e s t towcirds the farming ul t imate ly declined. 
In the lower Ganga-Yamuna doab the land was owned by 
the p ropr ie to r s and the farmers general ly cu l t iva t e i t . 
These owners of land were called as Zamindars. These Zamindars 
acted n^ainly as in termediar ies between the s t a t e and the 
farmers. In many cases there was a long chain of intermediar ies 
and a l l burden of i t f e l l on the t i l l e r of the land who was 
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a tenant . Land which was cul t ivated by the Zamincars 
themself was called Seer and Khudkast, 
Size of holding i s another i n s t i t u t i o n a l factor and 
i t i s most irriportant ind ica tor to measure socio-economic 
s td tus . In the study area the s ize of land holding i s 
general ly small. A lar„je number of farmer has the average 
s ize of holding, from 2 to 5 acrs. According to one group 
of sctxjlars there i s a p o s i t i v e and high corre la t ionship 
between the s ize of holding and adoption of agr icul tura l 
innovations (tohammad, 1978, Desai 1966, and Freeman 1961,). 
The argument given by these scholars i s tha t , many innova-
t ions Such as t r a c t o r s . Harvesters, Thrashers, Sprayers, power 
Custer and other ag r i cu l tu ra l machinery can be used economi-
ca l ly only in contiguous and large s t r i p of land. I t i s 
the re to re , assumed tha t l a rge r the s ize of holding, higher 
i s the u^e of agr icu l tu ra l innovation, and higher i s the 
ag r i cu l tu ra l product iv i ty . Further if the s i ze of holding is 
large n;, chanical power can be eas i ly be uspd on th i s holding 
at cheaper r a t e in a g rea te r product iv i ty . 
In the following pages the author has t r i ed to examine 
the re lu t ionship of modern technological input with agr icu l -
ture and also t r i e s to see that how and upto what extent 
these technological inputs has transformed the agr icul ture 
within the study region of Lower Ganga-Yamuna doab. Table 1 
and 2, show different technological inputs of agr icu l ture 
anc procuction of r i ce and wheat with yield on the bas is of 
the data col lected tehs i lwise for the years 1972-73 and 1982-83, 
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On the tJd-iis ot dijove figures or aqr icu l tur il inputs 
(TdDie 1 and 2Jin Lcrii.o ol tecunology and major focx:i crops 
production tor the year 1912.-12, and 19 82-83 respect ively, 
the index of transformation of technological inputs in the 
study region has been calculated in Table 3, 
This t ab le shows the percentage change of technological 
input from 1972-73 to 1982-83. The t ehs i lwise ranking index 
of technological inputs in the study region shows that the 
t e h s i l s having lowest ranking index number have higher 
technological inputs and vice-versa. Thus we see that t e h s i l 
Ghatampur and Khaga in Kanpur and Fatehpur d i s t r i c t s have 
lowest ranking index number i . e . , 28.5 and 29.5 respect ively 
and therefore these t e h s i l s have the highest technological 
inputs . On the other hand the ranking index number of t e h s i l s 
Derapur, br.ognipur and Kanpur a l l ly ing in Kanpur d i s t r i c t 
are nignest , i . e . , 50, 57, ana 6 0 respect ive ly , therefore 
tiiciie t e n s i l s have tne lowest technological inputs . The 
ranking inciex nu;. ber of r e s t of the t e h s i l s of the re.ji. n 
ran^^ed m between, 
P a d e No, 4 shows the effect of tecnnological inputs 
in the transformation of agr icul ture from 1972-73 t o 19d2-B3 
in terti'S ox percentage. 
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In tne above tcibie t e h s i l s are arranged in accocance 
with the ranking index number and the percent.iqe change of 
net sown area, percentage change of area u;.der r ice and 
wheat, t h e i r production and yield has been calculated. Tehsil 
Ghatampur has the highest agr icul tura l inputs which r e s u l t s 
in the increase of net sown area by 0,98 per cent whereas 
the area under r i ce decreased by 24.38 percent and i t s yield 
per hactare has increased fcy 1.79 percent . Production of 
r i c e has decreased by 22.41 percent . This decrease in the 
area and production i s mainly due to the l e s s f e r t i l i t y of 
So i l , In the x ice sowing season (Kharif season) the farmers 
leave the f i e lds as follow land in oder to regain f e r t i l i t y 
for Rabi crops. As a r e su l t the area under wheat in th i s t eh s i l 
has increased by 23.28 percent and production by 51.07 percent 
and also yield per hactare has been ra ised to 22.54 percent . 
Tehsil khaga has the second lowest valijie of ranking 
index nua.oer. Here the net sown area has been increased by 
3.56 percent . Area under r i ce has increased by 12.20 percent , 
i t s production by 13.83 percent and yifeld per hactare 
by 1.4d percent . In case of wheat the area under the crop 
has increased t>y 72.77 percent , production and yield per 
hactare has gone to 105,48 percent and 17.19 percent respect-
ive ly . This iAamper increase in the area and production of 
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t h e crop i s trie ;. e s u i t ot iU'jher t echnolog icd l in .- t s . 
r h i r c l y t h e t e h s i l Binc^iki wh re net sown dr-^a h iS Inc reased 
by u.u3 p e r c e n t . Area u n c r r 5a:niy c u i t i v d t i o n h - j dr^crciscd by 
0. lu pe rcen t where cio i t ^ p rocuc t lon h,\s bft-n r >i. -c to 
10.46 p e r c e n t and y ie ld p e r hcictare h i s a lao b'^ f'n r l o e d by 
lu .b2 (.jFrj^-nt. In Cioe o i whe it, the rirrd un re r t h i> crop 
h-^ jS incrr-^sed by 34.92 p e r c e n t , p r o d u c t ! n hns 43.-io pe rcen t 
and y ie ld per hac ta re 5.32 p e r c e n t . 
The four th ranked teht>il i-'ilhaur Swows a trc--. -.se in 
net sown ar'; a by 5.4b percc;nt. Area under padc'y t.^s .1 r, -rr i-cc 
by lb. 3b ,.)i^ r ' nt t!ie producti-)n h is incr^'aood i.y 2 ' .47 por ' /^nt 
anc yi<^lG ,jer h j c t a r e ha3 increased by 2 1.34 ^j<*rcfnt. I t i s 
t o notlC'.c tn . ' t inSwite o t cecrease in area undt r th"^ "rop, 
inc i ' -a^e m procuc t ion i s a c l e a r i n c i c a t i o n ot ( i L l c i e n t 
i r r i y u t i . n f a c i l i t i e s . In case of wheat, area und(-r crop 
has iner t j-jed by 19.83 p e r c e n t , i t s p roduc t ion h-is increase>d 
oy 27.43 pe rcen t and y i e ld pe r hac ta re has a l so been r a i s e d t o 
6.3 4 p e r c e n t . 
Wext in accordance with the value of r jnking index 
of i^an^^ur d i s t r i c t comes t e h s i l Akbarpur where n*"-t oown ar<='--i 
h.-.s gone cown to 3.87 p e r c e n t . While a rea under r i -r has 
i n c r c a s e c ^y 12.51 perct-nt , product ion has bf^n r ' i s d to 
42.5o p e r c e n t and y i e ld per hac ta re to 26.67 p e r c e n t . In 
ca^e of wrieat, a r -a under crop has inc reased by 34.:>5 [)ercent , 
p roduc t ion by 53.91 p e r c e n t and y i e ld per hec tare by 
14.15 u e r c e n t . 
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Tensil chail st. nc s next to Akburpyr t U i i i . ii^re 
net sown area has decreased by 0,58 percent . Arnci unc er pnc'cy 
cu l t iva t ion has decreased by 4.14 percent whereis i t s 
production has gone up to by 7.10 percent and ylrid per hactare 
has to 11.69 percent . Phis decreased in the area under 
crop i s the resu l t of fallow land in Kharif season in the 
case of wheat area ufider thii> crop has increased by 51.40 
percent i t s production 67.86 percent and yield per hactare 
22.04 percent . 
After chail i s the '^adar t e h s i l of ^atehpur d i s t r i c t 
where net sown area has increased by 3. 15 percent . In t h i s 
t e h s i l area under r i ce has increased by 4.02 percent, i t s 
production has increased by 8.51 percent and yield per hactere 
of the crop has Deen raised by 4.36 percent . In case of 
wheat, the area under crop has increased by 34.47 percent , i t s 
production 69.76 percent and yield per hactare 22.04 percent . 
In Derapur t ehs i l (of Kan^ur d i s t r i c t ) the net sown ar»,T 
has decreased b^  2.67 percent- Area under pacdy cul t ivat i -m 
h,-"S increased by 6. o7 percent 60.38 percent and yield per 
hactare 50.22 percent. In Rabi season the area unc:er wheat 
i s increased by 25.71 percent , i t s production h tS incrc isec 
by 34.30 percent and yield per hactare nas been raided uy 
6.84 percent , 
Tehsil cnognipur (Kanpur c i s t r i c t ) has the second 
highest value of ranking index which mecins t h i t comper-,ti/ely 
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very low technological inputs are used here. In th i s teh-sH 
netsown ar^-a hdS incr.-a^cd Dy 0.94 percent . In Fharif season 
area under r i ce has decrea^sed by 15,46 percent . I t s production 
has increased by 6.51 percent and yield per hactare has been 
raised by 25.97 percent . In Rabi season area under ./heat 
cu l t iva t ion has increased by 26.77 percent , i t s production 
has increased by 44.82 percent and yield of the crop has 
raised by 19.02 percent , 
-^-aSLl y comes the Sacar t ehs i l of Kanpur, This t e h s i l 
has the lowest technological inputs as coirpared to a l l oth^r 
t e h s i l s of Lower Ganga-Yamuna doab. Here net sown ar^a has 
decreased by 3.87 percent . And the area underpaddy cu l t iva t ion 
has decr.^ased by 0,92 percent . I t s production has dl so 
decr-^dsed by 12.84 percent and yield per hactare h-is decreased 
by 12.05 percent. The decrease in production of r i ce i s due 
to the decrease in yield which i s of cause a di rect re f lec t ion 
of low technological inpu ts . In case of wheat cu l t iva t ion , area 
under the crop has increased by 22.56 percent , It3 production 
46,3 2 percent and yield per hactare 22.93 percent . 
hodern tecnnoloyy plays a very important role in the 
transformation of agr icu l tu re . In the early days our agr icul -
t u r e was of pr imi t ive type and i t s t i l l p e r s i s t s in some 
p a r t s of the country.The begining of the 20th century W3S 
marked by awakening of i n t e r e s t in s c i en t i f i c study of 
ag r i cu l tu re throughout the world which had i t s implications 
in India as well . The Famine commission of 1880, 1898 and 
1901, the I r r i g a t i o n commission of 1903, the committee on 
cooperation of 1915 and the Royal commission on Agriculture in 
India, 1926, 1928 made many recommendations for the promotion 
of the welfare and prosper i ty of rural populat ion. 
The Reports of the Fam,ine Commission were landmarks 
in the hi^itory of Indian agr icu l tu ra l development. However, 
i t was the Royal Commission on Agriculture in India wi.lch 
p r a c t i c a l l y paved the way for future research on the problems 
of Indian agr icu l tu re . 
The Royal commission on Agriculture recommended the 
se t t ing up of a central council for Faster in g and COL rd in at in g 
Agricultural Research throughout the country. The Indian 
1. Randhawa, M. •^ , Agricultural Rese.'irch in India, ^^ .-.-w Df^lhi, 
1963. 
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Council of Agricultural Research was set up in lV2i' to 
prorrote, guide and coordinate dgricultur-d and .->nlrr;al 
- . 2 husbandary research throughout Incia. The Council pt^rfornis 
the iniportant task of coordinating agr icu l tura l resf^  \rch 
and framing agr icu l tu ra l p o l i c i e s for the country as a whole 
and also serves as an advisory body to the Governtr.ent of 
India in matters per ta in ing to agr icu l ture , A part from 
Indina Council of Agricultural Research, a number of commodity 
committee deals with research in respect to p c r t i c u l a r crops. 
These commodity comimittee are semi-autonomous bodies financed 
by grants from the Government of India, and are located in 
the main growing region of the crops concerned. 
cjesices agr icu l tu ra l Research I n s t i t u t e s , there are 
several agr icu l tu ra l u n i v e r s i t i e s and col leges which are 
sca';tered a i l over the country. They play a very in.port ^nt 
ro l e in tr.e extension anc improvement of technology en 
agricu i tu re . 
In modern times effect ive and frui t ful rese trch cannot 
be done o-y i so l a t ed s c i e n t i s t s in a l a r ; e number of i l l-e:jui^;:}'d, 
i l l - 5 t a f f rd, i l l - coo rdinatpc JH;' i l 1-super vi-> r^ ' r : r^ch 
s t a t i ons scatior^d a i l over the country. Bacn r'S*- r-jii j ,roj ' .ct 
has served interrelated aspects mc i t s iuccoss dep r.ds on th* 
2. Ibid. 
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provision of a team of highly qualified s taff specia l i s ing 
in d i f ferent f i e l d s . For example, general agr icu l tu re , soil 
and v/ater management, agronomy, plant breeding, pl^nt pathology, 
agr icu l tu ra l engineering, snd marketing e tc , c lose coll ibora-
t ion and coordination i s necessary not among the various 
research s t a t i o n s in the s t a t e but also with other similar 
i n s t i t u t i o n s . 
Among the i n s t i t u t i o n a l changes that have over taken 
the Indian agr icul ture , land reforms occupy foremost pos i t ion . 
I t has been observed, that the land reform introduced in the 
s t a t e have been responsible for a considerable improvement 
in agr icu l tura l s i tua t ion in the s t a t e . 
G. fa, J a the r and 3. G, Beri pointed out that the most 
outstanding feature of backwardness of Indian .v/riculture 
i s the endless sub-division and fragmentation of l.ind. 
They describe the various causes of fragmentation .^ nd tne i r 
e v i l s which are responsible for the backw-irdness, Thoy 
3 
also £.)roposec- a nur ber of remedial measures. Prof, i ' I j i t 
•Singh and S, Misra presented a comprehensive survey of a l l 
aspects of 1 :.nd reforr^i in Uttn-- Pradesh, A brif"! account has be -^r. 
given on the L-jsic pur, o-^c and object ive of Land rr.orir 
3 , Jdttier, J. b, and beri , •i.G., Indian Economics, hjcras . 
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which i s a cause of rd i s ing ayr icu i turd l product ivi ty 
and per capi ta income. They pointed out ce r ta in ch ingos in 
which the area under cu l t iva t ion including current fallows 
4 has increasec more than 8 percent . 
According to United Nations Report (1951) the 
ob jec t ive of land reforms are four, vize, maxlrrizatlon 
of output and product ivi ty , f a i r and equal d i s t r ibu t ion 
of ag r i cu l tu ra l income, increasing anployment oppor tuni t ies 
and e th i ca l order. The other United Nations Report on ag r i -
c u l t u r a l organization (1951) summerised the measure for reform 
of agrarian s t ructure through a wide range of Improvements 
in the organizat ion of marketing and c red i t , the extension 
of educational and welfare services to the ru ra l coitmunity 
measures for the re-organizat ion ofproductlon and cooperative 
farms, 
Ndth pointed out the improtance of land reforms 
development of cooperatives and expansion of in f ras t ruc tu re , 
v i z . , communication and ru ra l e l e c t r i f i c a t i o n in the growth 
6 
of ag r i cu l tu re . 
4. Singh, B, and hiisra, S,, A ^tudy of land Reform in 
Mttar Prjdesh, Calcutta, 1964. 
5. F,A, 0 . , Progress in land Reform, New iTork, 1951, pp. 51-80, 
6 . Nath, V., Agricultural Gorwth in 19 70 ' s Economic and P o l i t i c a l 
Weekly. Vol, V, No, 52, pp. 134-4 4. 
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Through consolidation, according to G. B. Ja the r and 
S,G, Beri(1949) land has become more product ive. Areas 
formerly uncult ivated owing to excessive fragmentation have 
7 
been brought under the plough, 
A.Majumdar (1966) showed the inpact of soil conservation 
programme on the agr icu l tu ra l economy of cu l t i va to r s on the 
ba s i s of a p lo t study of economic conservation Farming 
in Damodar Valley area conducted by soil conservation 
department of the Damodar Valley corporation in Mazaribagh 
p 
d i s t r i c t of Bihar. The study revealed, among other things 
the s t ruc tu re of land use and u t i l i z a t i o n before and a f te r 
conservation treatment, cost of conservation treatment 
and maintanance, land and people benefited d i r e c t l y and 
i nd i r ec t l y by soil conservation programme, 
W, 3, Manu (1959) discussed the scope of consolidation 
of holding and conservation of t h e i r e f fec ts on agr icu l tura l 
production. D.P. iiaxena and d,c, Shantia (1966) described 
the Causes of soi l erosion and the various measures of so i l 
conservation that have been applied in Etawah in Uttar Pradesh, 
7. Jather , G. B, and Beri, o,G., fodian Economics, M.idras, 
1949. 
8. ^iajumdar, A., '^oil conservation: A technological change 
in Indian Agriculture, Agricultural 'Situation 
in India, Vol. XXI, No. 4, 1966. 
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A recent study by the Union of ministry of coope-
ra t ion and Panchayati Raj provides de ta i led and exhaustive 
comments on the strength of cooperative in ayr icu l tu re . 
Cooperative have been contr ibut ing in several ways to the 
development of agr icul ture especia l ly in the matter of 
d i s t r i b u t i o n of loans and suppl ies of agr icu l tu ra l inputs . 
I t ensures the balanced growth of production in which a l l 
sec t ions of farming community can take t h e i r full share. 
Cooperatives help to get immediate requirement of both long 
and short term of loan to the farmers.cooperatives have 
also supplied new v a r i e t i e s of seeds, f e r t i l i z e r s and 
implements and cash loan to the farmers. Cooperatives 
9 
help farmers in marketing and other serv ices . 
According to N.D, Rege (1969), the in t e r r e l a t ionsh ip 
t h a t exis t between so i l , vyater and p l a n t s also the cu l t i va -
t i on i s important. I r r i g a t i o n has been prac t iced in t h i s 
country as a measure to overcome the deficiency of r a i n f a l l . 
The main objective i s to get as assured crop by supplying 
some water to as many acres as physical ly poss ible during 
the period of drought. The modern concept of watpr managem.ent 
cons i s t s of more than jus t a supply of wat -r to the f i e ld . 
9. Kamaraswamy, -S., Expanding Role of cooperative in 
Agriculture, Agricul tural 'Situation in 
India, Vd.XXIV, No. 3, 196 9. 
10. Rege, N.D,, Water Management -A New Concept in Agricultural 
planning, Indian j'arrr.lnq, Vol. XXIII, 
NQ. 11, 1969. 
l O S 
According to K.L, Rao (1968) the two conditions for 
any l a rye scale return from agr icul ture are land and water, 
They are ready means of increasing production, 
N.G. Dastane and U.i>, Pa t i l studied the water require-
ments and presented in 1968 a detai led account in t h i s 
respec t . According to them water requirement of crops are 
e s sen t i a l for reaping po ten t i a l y ie lds . The present concept 
of water requirement i s t ha t i t i s the qua l i ty of water 
12 
needed by a crop for obtaining maximum yie ld . 
B.P. Pal in the year 1968 pointed out that overal l 
production and yield per acre of i r r iga ted land has not 
recorded the ant icipated increase . Supply of water done not 
bring the desired impact. I t i s necessary tha t water and 
other inputs are used adequately and at r ight time without 
causing hamnful residual effect on s o i l , To get the best 
r e su l t of i r r i ga t i on , Indian council of Agricul tural Research 
13 has rea l i sed the importance of t h i s type of research. 
According to ^,C.Jain (1966), the basic component 
of new revolution in ag r i cu l tu re i s mechanization. In the 
view of D, •=>, Sang wan (1966), the cause of low yield in 
1 1 . Rao, K . L , , Water H e s c u r c e s of I n d i a , I n d i a n Farming , 
Vol .XVII , No. 10, 1968. 
1 2 . D a s t a n e , N.G. and P a t i l , V . S , , Water need of c r o p s , 
I n d i a n Farming , Vol .XVII , No. 10, 1968. 
1 3 . P a l , B, P . , New P l a n n i n g f o r w a t e r Management Resea rch 
I n d i a n Farming , Vol. XVII, No. 10, 1968, 
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Indian agriculture is the lack of technical application in 
farms. According to them all the draw backs are responsible 
for low yield can be removed by mechanical methods with low 
14 
inputs, 
W.N. Bater in 19 57 has suggested the way to introdioce 
a g r i c u l t u r a l machinery and implements for crops t o r a i s e 
15 
the ag r i cu l t u r a l output. But C.culpin in the y^^ar 19 59 
has paid more a t t en t ion to the organizat ional aspect of the 
16 
machinery and t h e i r management on cooperative sence. 
J . S . Kanwar in 1970 has focused a t t en t ion on the moJerni-
zat ion of Indian ag r i cu l t u r e . According to him the new 
technology of production i s based on the use of f e r t i l i z e r s , 
high yie lding v a r i e t i e s of seeds, pes t i c ides , s c i e n t i f i c 
water management and other agronomic p r a c t i c e s . Now-a-days a 
greater use of machinery i s made for seeding, f e r t i l i z e r and 
17 
pes t i c ide appl icat ion, harvest ing, threshing and processing. 
In t h i s way we see t h a t su i tab le implements and machinery 
have become a necess i ty for the progress and laodernizntion 
of Indian ag r i cu l tu re . 
l a . Jain, S .C , Technological chances and t h e i r Diffusion In 
Agriculture, in S.C. JainTed,) , Chanoing Indian 
Agricul ture, Bombay 1966, pp. 57-58. 
15. Bater, W.N,, i^'techanization of Tropical Agricul ture, London, 
19 57. 
16. Culpin, C., Farm ^JechRnJTiation Man-gement. London, 19 59. 
17. Kanwar, J, S,, The iiole of ^^achinery in Modernizatic^n of 
Aciriculture, Indian Farming. Vol XIX, IIo, 11, 
1970. 
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The Focd and Agricul tural organizat ion has published a 
s e r i e s of books in which technological devplopmont and 
t h e i r imp l i e at i'-.ns to agr icu l tu re in various p^r ts o£ the 
world has been discussed. 
In one of the repor t s published in 1953, i t has 
been ^^tated tha t the in t roduct ion of machinery i s more 
cheap than labour. Another report in 19 55, presented a 
comprehensive ou t l ine of progress in technology for 
ag r i cu l tu re , Rowever a more useful study has appeared in 
18 1968, I t deals with the problem of r a i s i ng agr icu l tu ra l 
p roduc t iv i ty in developing countries by applying rrodem 
technology. I t oovers a l l aspects of agricuitur.^1 technology 
Such as water management, i r r i ga t i on , fer t i l iz^ers , crop 
protec t ion , application of machinery and other improved 
impliments and i n s t i t u t i o n a l requirements, resparch 
extension and services , finance and ag r i cu l tu ra l c red i t 
supply in t ime. 
G.K, Chadha in 1977 pointed out t ha t m recant 
years , s ignif icant changes have occured in agriculturc^l t ech-
nology of India, According t o him the nr>w agr icu l tura l 
technology consis ts of biochemical and chemical innovations. 
l b . f,A, O., The -^tcjte of Food and Agricul ture, rtome, 
1953, 1955, 1968. 
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Biochemical innovations are the gift of science and re fe r 
mainly to in^^uts wnich have a physiological e lfect in 
increas ing product iv i ty from a given land ba^e. High 
yielding va r i e t i e s of seeds, chonical f e r t i l i z e r s , p e s t i -
c ides e tc . are examples of such innovations. Mechanical 
innovations are the g i f t of engineering and refers mainly 
t o inputs wiriich have a physiological effect in increasing 
t i m e l i l e s s of f ie ld operat ions , rthile biological innovati^>ns 
19 are generally labour displacing and biased to scale. 
A. Singh in 1970, has given a formula to ca lcu la te 
the percentage of pure l i v i n g seeds in a sample. All seeds 
re?quire adequate oxygen and moisture and a favourable 
temper i ture t o germinate. Sui table temperature i s c r i t i c a l 
20 
factor in the germination of seeds. 
R.S. Kathur in the year 1969, has discus*sed plant 
d iseases in a lucid s t y l e . He provides the l a t e s t informations 
on the control of plant d i seases . According 1;o his estimate 
more than Rs.4oo crores of our National income i s l o s t 
annually due to the p lant diseases caused by fungi, bac te r ia , 
netr.atodes and viruses . In order to over come t n i s av j i l ab le 
d e f i c i t the fight against them i s very necessary. He 
19. Chadha, G.K., New Agricultural Technology/ Farm Size 
and cap i t a l Structure, A Regional Analysis 
of Pan jab - Experience, Indian Journal 
of Regional Science, \/ol. I X , N 6 . 2. 1977, P. 125. 
20. Singh, A., Seed Testing, The key Factor in Successful 
Seed Production Programme, Indian Farming/ 
Vol.XX,No. 5/ 1970. 
no 
suggested use of high yielding va r i e t i e s of seeds 
and seed treatment with organomercury compound as a 
21 control of a number of seed bom diseases . 
Pradhan (1969) described the wastage and reduction 
of ag r i cu l tu ra l production caused by i n sec t s and pes t s , 
^e gives deta i led descr ipt ion of a t o t a l of 62 pes t s species 
22 
which are common to several crops. 
According to S, S.Khanna and V.K. Mital (1970), about 
85 species of insect pes t s were recorded in r ice f i e lds 
causing subs tant ia l l o s ses in yield in Ut tar Pradesh, They 
suggested a number of control measures of insec t s and 
pes t in r i c e . Eradication of plant diseases i s essent ia l 
23 
for agr icu l tu ra l progress , 
B, S, Kinhas and V,Nathan (196 5) have explciined the 
i n t e r - s t a t e and I n t r a - s t a t e var ia t ions in output in terms 
of va r i a t ions in the extent of variable cu l turable area 
and per hectare yield. The Government of India has also 
conducted several s tudies on in ter - regional and i n t r a -
regional var ia t ions and i n t e r - s t a t e and i n t r a - s t a t e 
21. Mathur^ H. i , , Plant Disease, New York, 1969, 
22. Pradhan, S., Insect Pests of crop. New Delhi, 1969. 
23. Khanna, S,^,, and ^J.tal,V,K., Pest of Paddy and t h e i r 
control in U. P., Indian Farming, Vol. XX, 
No. 4, 1970, 
I l l 
v a r i a t i o n s i n c rop o u t - p u t on t h e b a s i s of t h e rroc'Jcl 
24 
p r e s e n t e d by h l n h d S and ^ . i ^a than . 
A c c o r d i n g t o S.K. Rao (1971) , t h e ma jo r Cause o f 
i n t e r - s t a t e v a r i a t i o n s in c rop ou t . ju t i s t h e d i f f e r e n c e 
25 i n t h e growth of i r r i g a t e d a r e a among t h e s t a t e . 
•3. B h a l l a (1977) s u g g e s t e d t h a t i n c r e a s e in a g r i -
c u l t u r a l o u t - p u t i s due t o t h e improvement i n i n f r a s t r u c t u r e , 
t h e a c r e a g e s t r u c t u r e o f l a n d h o l d i n g s and i n s t i t u t i o n a l 
f a c t o r s . He c o n c l u d e s t h a t t h e v a r i a t i o n i n o u t p u t growth 
i s due t o t h e l a c k of v a r i o u s i n p u t s o f " t e c h n o l o g y . 
Noor Mohanniad p o i n t e d o u t t h a t t e c h n o l o g i c a l change 
i n a g r i c u l t u r e c o n s i s t s of a d o p t i o n of f a r m i n g t e c h n i ; | u e s 
d e v e l o p e d t h r o u g h r e s e a r c h e s and c a l c u l a t e d t o b r i n g o u t 
d i v e r s i f i c a t i o n and i n c r e a s e in p r o d u c t i o n and g r e a t e r 
economic r e t u r n t o t h e f a r m e r s , l^he u s e of f e r t i l i z e r s , 
improved v a r i e t i e s o f seeds, p e s t i c i d e s , f u n g i c i d e s , improved 
24 . ^ d n h a s , B.-^, , and Na than , V., Growth o t c rop o u t p u t in 
I n d i a 19 51-54 t o 19 5 8 - 6 1 . I nd i a n J o u r n a l 
o f A g r i c u l t u r a l Economics . V o l . 1 7 , 1965, 
PP. 2 3 0 - 4 7 . 
25 . Rao, •^.K., I n t - ' r - R e g i o . a l v a r i a t i o n s in A g r i c u l t u r a l 
Growth, Economics and P o l i t i c a l //e^-kly, 
V o l . 6 , No. 27, 1971, P. 1348.' 
26. B h a i l a , S . , A g r i c u l t u r a l Gorwth-Role of I n s t i t u t i o n -md 
I n f r a - s t r u c t u r e F a c t o r s , Economics and 
i t ) i i t i c a l weekly . Vol . X I I , No.45 , 1977, P. 
1898. 
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i r r i g a t i o n f a c i l i t i e s , new a g r i c u l t u r a l irrplenricnts and 
c o n t o u r bund ing f o r t h e c o n s e r v a t i o n of m o i s t u r e and S D I I 
27 
a r e some of t h e examples of such t e c h n i q u e s . 
Oammen (1956) h a s s u g g e s t e d t h a t t h e te rm t e c h n o l o g i c a l 
change i s u sed h e r e i n a b road s e n s e t o i n c l u d e a l l k i n d s 
of i n n o v a t i o n s and i n v e n t i o n s aimed a t i n c r e a s i n g t h e 
e f f i c i e n c y of a g r i c u l t u r a l p r o d u c t i o n . Changes i n t h e 
t e c i - m i q u e s of fa rming a s w e l l a s b r e e d i n g and f e e d i n g of 
28 
l i v e s t o c k a r e a l s o i n c l u d e d i n i t , 
B a n e r j e e (1969) s u g g e s t s t h a t t h e f u t u r e of t h e 
I n d i a n a g r i c u l t u r e d e p e n d s on t h e a d o p t i o n of an a d e q u a t e 
s t r a t e g y i n a g r i c u l t u r a l p l a n n i n g based on a comprehens ive 
a s s e s s m e n t of t h e a g r i c u l t u r a l r e s o u r c e s p o t e n t i a l i t y , 
i t s s o c i a l and economic i n f r a - s t r u c t u r e , and t h e i r p o s s i b l e 
29 i m p a c t on t h e c o u n t r y a s a whole . 
2 7 . ^ohammad, N . , T e c h n o l o g i c a l change and Bi i f u s i o n of 
A g r i c u l t u r a l I n n o v a t i o n , P e r s p e c t i v e s i n 
A g r i c u l t u r a l C^oqraphy, New D e l h i , ' / o l . 4 , 
198iV, PP. 2 6 7 - 2 7 1 , 
2 8. Oammen, M. A,, P e c h n o l o g i c a l change and i t s D i f f u s i o n in 
A g r i c u l t u r e - I s E x i s t i n g I n s t i t u t i o n a l s e t u p 
A d e q u a t e , A g r i c u l t u r a l ^ I t u o t i o n i n I n d i a , 
V o l . 2 1 , No. 7 , 1966, P. 5 2 3 . 
29 . B a n e r j e e , ( E d . ) , , Essay on A g r i c u l t u r a l Geography, 
A h e n i o r i a l Volume t o B.N, M u k h e r j i , C a l c u t t a . 
113 
A,C. dharma pointed out tha t ag r icu l tu ra l 
devc^iopment should be assessed not only by l eve l s of 
p roduc t iv i ty or t rends in agr icul tur il production but 
a lso with reference to various physical inputs l i k e 
i r r i g a t i o n , f e r t i l i z e r s , improved seeds, and extent 
of cu l t iva ted area. 
3 0. '^harma, A. C,, t'iechaniiidtion o£ Punjab Agriculture, 
Wew Delhi, 1976, 
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The area of lower Ganga-Yamuna doab is very 
f e r t i l e , Inspi te of the f e r t i l i t y of the so i l , the 
yield per uni t area is not sa t i s fac to ry . I t varies from 
place to place on a l a rge scale . Therefore the study of 
ag r i cu l tu re and i t s transfotmation is very essen t ia l for 
a region which hase high degree of var ia t ion in agr i -
cu l tu ra l inputs and production. Generally the agr icul ture 
i s transformed by the use of input of d i f fe ren t nature, 
ef these, technological and i n s t i t u t i o n a l factors plays 
a v i t a l ro le in transforming the ag r i cu l tu re which i s 
ref lec ted in agr icu l tura l output. In ce r ta in areas where 
the agr icu l tu ra l inputs are high but the net output 
i s low, the area is not said to be ag r i cu l t u r a l l y w l 1 
developed as comparec to those areas where inputs are 
r e l a t i v e l y low but net out put i s f a i r l y high. In t h i s 
regard the appropriate agr icu l tu ra l inputs are needed to 
get maxirr.um products in order to., make the agr icul ture 
highly transfont>ed. Lower Ganga-Yamuna doab is a region 
facing these problems. Therefore, t h i s area i s selected 
as a case area for the proposed Ph.D. work.. This work 
wi l l be based on the data obtained from the director-i te 
of Agricul ture , U. P. Lucknow, and census of India 
publ ica t ion . 
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There are a number of indica tx i rs of a g r i c u l t u r a l 
t r a n s f o r m a t i o n . The i n d i c a t o r s which support o r rruiy support 
t h e a g r i c u l t u r a l t r an s fo rma t ion of t h e Lower Ganqa-Yamuna 
doab are l i s t e d below : 
1. I n t e n s i t y of a g r i c u l t u r a l i n p u t s . 
2. Index of a g r i c u l t u r a l p r o d u c t i v i t y , 
3 . D i v e r f i c a t i o n of cropping. 
4 . Commercial izat ion of a g r i c u l t u r e , 
5. Net i r r i g a t e d a rea as p e r c e n t t o net sown a r e a , . 
The s p a t i a l p a t t e r n of t h e s e i n d i c a t o r s based on 
t e h s i l l e v e l da t a of t h i s area w i l l be s t u d i e d . This p a t t e r n 
w i l l r e v e a l t h e degree of v a r i a t i o n s and t h e r o l e of t e chno -
l o g i c a l and i n s t i t u t i o n a l f a c t o r s among t h e s e v a r i a t i o n s w i l l 
be exam.ined. The chief t e c h n o l o g i c a l and i n s t i t u t i o n a l 
f a c t o r s t h a t are proposed t o be s tud ied are : 
(a) Technolog ica l v a r i a b l e s 
i ) Modem a g r i c u l t u r a l machinery and implements 
i i ) Use of chemical f e r t i l i z e r s 
i i i ) High y i e l d i n g var i e t i e s of Sf>eds. 
iv) I r r i g a t i o n 
v) Mechanization in a g r i c u l t u r e , 
v i ) Use of p e o t i c i d e s and c o n t r o l of dije-i^jcs. 
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(b) I n s t i t u t i o n a l v a r i a b l e s : 
i ) Land consoiic3atlon 
i i ) GrecUt supp ly 
i i i ) Coopera t ive s o c i e t y 
iv) •^ub-division and fragmentat ion of hold ings 
v) Land t e n u r e and land revenue , 
v i ) o ize of t h e land holdings 
v i i ) Extent ion s e r v i c e s . 
These f a c t o r s p l a y s a very v i t a l r o l e In the 
t r ans fo rma t ion of a g r i c u l t u r e of the lower Ganga-Yamuna 
doab. 
A number of t echn iques has been developed for the 
geographica l s tudy of t h e phenomena but t h e t h r e e t echn iques 
C o r r e l a t i o n , m u l t i p l e r e g r e s s i o n and p r i n c i p a l component 
a n a l y s i s may be appl ied t o t e s t and t o ana lyse t h e hypoth-
e s i s . C o r r e l a t i o n t echn iques which may be helpful in t h e 
s tudy of r eg iona l v a r i a t i o n s of t h e i n d i c a t o r of a g r i c u l t u r a l 
t r ans fo rma t ion are found he re t o ex i s t in complex i n t e r -
connect ions with i n s t i t u t i o n a l and t e c h n o l o g i c a l v a r i a b l e s . 
Among t h e s e t h r e e techniques i . e . K e n d a l l ' s t echnique of 
r ank ing c o e f f i c i e n t , p roduc t momentum c o r r e l a t i o n and rank 
d i f f e r e n c e c o r r e l a t i o n a re impor tan t . 
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In the pr^^sent work Kendall 's simple techni lue of 
ranking . coefficient has been used to determine the input 
and output efficiency so tha t lower the coeff icient the 
higher the efficiency. 
Product momentum corre la t ion i s expressed as : 
E XY 
J P7Y^ 
The rank cor re la t ion coeff icient (p) i s obtained 
from the equation : 
^ n(n -1) 
where d re fe rs to rank difference of the two variables and 
n refers t o the number of observation. Both techniques may 
be tes ted for significance with the of ' t ' d i s t r i bu t ion 
which may be obtained from the following equations ; 
-^n^ 
and t = f / n-2 
• P ' n-
The second tect.niques^ i . e . , mul t ip le regreosion 
provides the l i nea r re la t ionsh ip between one va r i i b l e and 
a number of o thers . This may be expressed as : 
y = a + bi + Xj^  + b2 X2 + b^ X3 + 
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where y, x^,X2/X2 are the var iables and ' a ' i s the constant 
and b^, b2, b^ are coef f i c ien t s . 
The th i rd tecnnique, i . e . , p r inc ipa l components 
analys is i s a measure of reducing the number of var iables 
taken from mul t ivar ia te data . These s e t s of reduced var iables 
may be used to describe the var ia t ions as observed in the 
o r ig iona l data . 
In brief, component analysis discovers as to how 
much of the to t a l v a r i a b i l i t y exhibited by the primary 
var iables can be accounted for by a smaller number of 
new independent var iables of the pr inc ipa l components. 
The analysis involves an orthogonal transformation of a 
s e t ot var iables (X ,^ ji^ \ ^ into a new set (Yj^ , ^2 * * • 
Y^), The transformation may resu l t in (Y^ Y2,, . . .Y^) being 
uncorrelated one with another, not withstanding the fact 
tha t the or ig ional var iables (X^ ,^ X2 X ) may have been 
qui te highly in t e rco r re l a t ed . 
There are many components derived as there are var iab les , 
and the or igional t o t a l variance associated with X ,^ X.2, ». . .X^ 
i s preserved exactly in the t o t a l variance of the components 
Y., Y2, . . . . Y .^ The solut ion, i s such tha t Y. accounts for 
1. King, L. J . , • s t a t i s t i ca l Analysis in Geography. Engiewood 
Cli f fs , 196y, P. 166. 
1J9 
the highest proportion of the variance, X^ for second 
l a r g e s t share, and so on, cal led as f i r s t p r inc ipa l 
component, second pr inc ipa l component and so on. 
The f i r s t pr inc ipa l component i s a l i n e a r combination 
of a l l t he dif ferent var iables taken as a mrdningful ind i -
cator of the agr icu l tura l transformation of the region. 
The variance of t h i s f i r s t pr inc ipal component which wil l 
be maximum of a i l the variance of th i s component. 
GONCUJSiDN 
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rransformation of agr icul ture depends on contineous 
economic adjustment of farm organisation by absorbing 
improved technological innovations and in i i t i tu t ional coopera-
t ion on a p ro f i t ab le bas i s . The process of agr icu l tura l 
transformation has already begun and the recent ly introduced 
i n s t i t u t i o n a l reforms and adoption of modern technology 
are paving way for la rge scale agr icu l tu ra l t r .nsformation. 
The farmers are fu l ly conscious of the fact that agr icu l ture 
can be transformed only by using improved va r i e t i e s of seeds, 
chemical f e r t i l i z e r s , b e t t e r and p ro f i t ab l e ui>e of water, 
improved agr icul tura l implements and following crop protect ion 
p r a c t i c e s . Much a t ten t ion has recent ly been focused on 
agr icu l tu ra l transformation to retrove the regional imbalance 
in d i f ferent pa r t s of the study region. 
In the present study i t i s found th.it tehs i lwise d i s t r i -
bution of modern agr icu l tu ra l technology i s not uniform 
throughout the study region. Some t e h s i l s are having higher 
technological inputs while the others are having l e s s e r 
technological inputs , fu r ther study reveals tha t r-^lationship 
between modern ag r i cu l tu ra l inputs and Area, production and 
yield of crops are not t r u e . In some t e h s i l s the technological 
inputs are much higher but the yield of the crops in the 
t e h s i l i s much low and vice-versa, This shows tn.tt there are 
some socio-ecpnomic and peido factory which acts ds hinderance 
in the uniform transformation of agr icu l ture in the lower 
Ganga-Yamuna doab. 
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